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All Rights 
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Reserved. 


Price 
SIXPENCE, 


LITHOLITE 
INSULATORS, Ltd. 


55 57, Hackney Grove, London, E. 8. 

’Phone and Telegrams: Dalston, 592, London, 

FIREPROOF AND OTHER GRADES, 
ESTABLISHED OVER 20 YEARS. 


CHURTON 
and 


MOTORS. 


T. HARDING CHURTON & CO., LTD., 


A Merry Christmas 
and a 
Prosperous New Year. 


See Sup. 10 and 11. 


The Acme Production 
Co., Ltd., 


Electrical and 
Specialities 
. Gt, Russell St. 

London, W C1 


Atlas Works, Water Lane, LEEDS 
3OO For SALE OR HIRE. 
D.C. REWINDS A.C. 


BRITISH ELECTRIC CoO., 
a Ue 


Hop 5749. Est. 1883. 
ROTHERHITHE, LONDON, S.E. 16. 


DERMATINE 
DERMATINE 
DERMATINE 
DERMATINE 


WRIGHT 


A.C. and 


Tel. : Moto», 


MOTORS. 


WRIGHT MOTORS, Ltd., HALIFAX. 


——— EMPIRE—— 


“S. & C.” HIGH TENSION FUSES 
UP TO 152,000 v. 
are guaranteed to extinguish the arc and 
clear any short in the first half cycle. 
ELECTRIC CONTROL LTD., 
EMPIRE WORKS, GLASGOW. 
Birmingham, Leeds, London, Manchester, Swansea, 
Australia, New Zealand, South Africa and Shanghai- 


SHUNT REGULATORS. 
MOTOR STARTERS and all classes of Resistance Work. 


STAR DELTA SWITCHES. 


THE SOLENOID REGULATOR CO., 


HIGHGATE SQUARE, CAMP HILL, 
Teleph 3 Telegrams : 
Midland 582 BIRMINGHAM. Solenoid, Birminghass, 


RESISTANCE MATERIALS 


Asbestos Woven Resistance Grids. Re- 
sistance Cord. Resistance Wires & Tapes. 


CRESSALL MANUFACTURING CO., 


Staniforth Street, BIRMINGHAM. 


cEx, 
OF 


HARWELL, LTD., 
28, John St,, Theobald’s Rd., London, W.C. 1. 


COLLIERY ELECTRIFICATION 
demands economical conductors. 


ALUMINIUM 


meets the need. 


FITTINGS. 


Vibrator Discs. 
ENGINEERING & LIGHTING 

EQUIPMENT CO., LTD., 
Sphere Works, St. Albans, Herts, 


Connaught House, Aldwych, W.C. 2. 
Works: NORTH WOOLWICH, LONDON, E. 
TELEPHONES & CABLES. 
Electrical Household Domestic Applianees. 

See Advertisement this week, Sup, 43. 


“onmice Birmingham.” 0063. | | see pace ii, Queen Vitola St Londen 
LANTERN REFLECTOR. 
WATERTIGHT WESTERN-ELECTRIC 
AND SHIPS’ COMPANY, LIMITED, MAVOR & COULSON, Ltd., 


GLASGOW - 


MOTORS, DYNAMOS, 
SWITCHGEAR. 


SURGE 
ARRESTERS AND— 


See next announcement. 


ISENTHAL & CO., LTD., 
Denzil Works, Wi .esden, N.W. 10. 


Cutting 
Electric Motors. 
CUTTING RROS., LTD.. STAMFORD. 
Telegrams: Cutting, Stamford. Tel. No. 12. 


CONVEYORS & ELEVATORS. 


Power Station, Coal & Ash Handling Piants. 


FRASER & CHALMERS ENGINEERING WORKS, 


(Proprietors ; The General Electric Co., Ltd.) 
ERITH, KENT. poate, 


Magnet House. Kingsway, wc. 2. 
Associated with Robins Conveying Belt Co., of U.S.A. 


SWITCHGEAR. 
ERNEST F. MOY, LTD., 


Manutacturing Electrical Engineers and 
Government Contractors, 


GREENLAND PLACE, CAMDEN TOWN, LONDON. 


WHITE 
Electrical Instrument Co., Ltd. 


2, 4 & 6, GLOUCESTER ST., 
CLERKENWELL, LONDON, B.C. !. 
*Phone : 


Wire. 
Voltograph, London. 


ARSON’, 
27, UPPER t THAMES ST., E.C. 4. 


“NSULATOR®™ 


for 

MaGNFTOs and 
CONDENSERS. H1IGH-TENSION RINGS 
for X-Ray ELEcTRICAL INSTRUMENTS. 
L.A\PHRAGMSB for SOUND BOXESand LOUD SPEAKERS. 
COMMUTATOR Segments, V-RINGS, Washers, Tubes, &c. 


SPICERS, LIMITED (insulation Dept.), 
19, New Bridge Street, London, E.C. 4. 
"Grams : Nykoping, Lud, London. ‘Phones : City 6251, Ez. 49. 


See our Advt. on Sap. 9 of this issue. 


Clerkenwell 6399. 
T.YLOR & PETTERS, Ld.. Electrical ER’ UNITED ELECTRIC 
MITED. 
an 
ATORS BATTERIES 
Mica PLates WIRELESS COMPONENTS EBONITE EBONITE 


WIRELESS APPARATUS CARBON BLACK 


Head Office: 
(General Sales Offices and Works). 


WOODLAND WORKS,. GROVE ROAD, 
CHADWELL HEATH, ESSEX. 


JULIUS SAX 


Specialists in 


Est. BELLS 1855. 
Wall Plugs. 


24a, High Street, Bloomsbury, W.C.2. 


INSULATING 
-- BEADS -- 


Immediate Delivery. 


HOLDER-HARRIDEN LTD., 


1-2, Chiswell St. 
London, E.C. 


INGEE*¥ & 
BEESTON. 
LeeDsS. 
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Steel-Cored 


For Long Distance, 


Long Span 


Transmission. 


Condenser Plates week 
thd Magneto Wircless Trades. 


Tendon. EC 


Teles Micaylor, Londod 


The most perfect of modern developments is 


ELECTRICAL PATTON ITE 


INSULATING The New Insulator For Economy and Efficiency. 


MATERIALS. High DI-ELECTRIC and MECHANICAL STRENGTH. Non-Hygroscopic. 
7 MANUFACTURED IN SHEETS from -005 upwards. ‘ubes from 3/16 in. bore. Minimum Wall 20 mils. 
ENQUIRIES INVITED Full Particulars on Application. 


_- DAVID J. PATTON, 43, Johnson Street, WESTMINSTER, S.W. 1. 


The best INSULATING VARNISHES obtainable. 


“* OHMALINE” BLACKS. No. 68, Air Drying. No. 157, Flexible Stoving. No. 166, Hard Drying. No. 956, Maximum of impregnation. 
** ARMACELL” CLEAR GOLDEN STOVING. No. 213, Flexible. No. 317, Harder Drying. ll Applicable by Dipping or Vacuum impregnation. 
** INSULDERM " Grey Heat Radiating Enamel. “STICOLINE™ for building up Mica. “ PAKYDERM”™ finishing. 
SMAYDOLITE" for colouring lamps, “ ANTI-SULPHURIC" ENAMEL for Battery Rooms. ARMOURITE Sythetic Varnish. 


AIL-British Insalating Varnish Makers : 


GRIFFITHS BROS. & Co. LONDON, LTD., Bermondsey, London, SE. 16. 


F SEND IT TO— 


COLLINS 


115, CLERKENWELL ROAD, LONDON, E.C.1. Tet: HOLBORN 212. 
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Telephone Development. 


phone Development Association waited on the 

Postmaster-General, Sir William Mitchell- 
Thom.on, with a view to pressing on the attention of 
the Government the importance of pursuing an active 
policy of development of the telephone service in this 
country. Sir Alexander Roger, chairman of the Asso- 
elation and of the Automatic Telephone Manufacturing 
€o., introduced the deputation, and suggested to the 
pest .aster-General that in the telephone business, above 
all, i: was necessary to take a long view and adopt a 
fixed policy ; the probability that the present Govern- 
Ment would enjoy a long term of office offered an ideal 
opportunity to work on these lines, with immense advan- 


O Thursday last week a deputation from the Tele- 


tage both to the public in general and to the workers ° 


who were in need of employment. 

Mr. Hugo Hirst, supporting the proposal, pointed 
sut that British telephone manufacturers had supplanted 
the Germans in supplying foreign markets, and that 


[961] 


their factories already employed over 100,000 hands ; 
as imany more could be set at work if the programme 
for the next few years were definitely known. 

In his reply the Postmaster-General admitted ‘that 
ihe British public had not yet acquired the ‘‘ telephone 
habit,’’ and needed education in the matter. During 
the past four years £30,000,000 had been spent on the 
telephone service, and the State was bound to provide 
the necessary funds for its maintenance and extension. 

Sir William expressed himself as in sympathy with 
the objects of the deputation, and suggested that the 
Association should devote special attention to increasing 
the calling rate—t.e., the load factor—of the existing 
telephones; that, of course, must be one of its aims, 
for the more the telephones are used, the more telephones 
will be installed, and vice-versa. The question arises 
how these objects can be attained. 

The Postmaster-General undertook that the Post Oftice 
would do its best to meet all demands for telephone 
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service, and in that expression he unconsciously epitom- 
ised the policy of the Department and explained why 
the telephone service has failed to attain the propor- 
tions that should prevail in an industrial country such 
us this. It is the same attitude that we have often 
observed and do observe to-day in the management of 
many electricity supply undertakings. If the public 
wants the service, it shall be provided, with pleasure— 
but the public must come and ask for it. Can any 
lusiness be run successfully on these lines? To what 
do we attribute the development and prosperity of. the 
great retail stores, for example; did they open a shop 
in a back street and wait for the public to apply for 
service? 

The key that opens the way to suecess is publicity. 
lirst, one must have a good thing to sell; secondly, 
one must not wait for customers: one must create a 
‘lemand, and keep on creating new demands. The Post 
(fice, like the electricity supply undertakers, has an 
excellent thing to sell—a valuable service, which can 
ne furnished by no other agency. All those who know 
the merits of that service, and know that they need it, 
know also how to get it, but the great, sleepy, conserva- 
tive-minded public knows none of these things. It must 
he educated, as Sir William said. No blame attaches 
to him, of course, for past shortcomings; he sees the 
remedy for the disease, and we hope he will insist on 
its adoption. No half measures will serve—the Post 
Office Telephone Service must advertise itself systemati- 
cally and under expert guidance, and must not be afraid 
of the cost. A business which is developing at the rate 
of 74 millions sterling a year must expect to expend 
advantageously at least £100,000 a year on its publicity 
service; we doubt whether the Post Office has ever so 
spent one-tenth of that amount. At present no effort 
is made to induce people to install telephones. The 
new Postmaster-General sees what is wrong, and he has 
# unique opportunity to prove himself a real director 
and not a mere figurehead ; we hope he will take hold 
of the reins with a firm hand and do his own driving. 


THose who are interested in the 
More About trade situation in Argentina, to which 
Argentina. we made reference last’ week in dis- 
cussing the forthcoming visit of the 
Prince of Wales, will find it profitable to study the 
annual report by Mr. H. O. Chalkley, H.M. Commer- 
cial Secretary in Buenos Aires, which has since been 
issued. It is felt that the immediate outlook is more 
favourable than that of any other time since the year 
1920, and that the prevailing spirit is one of optimism 
in spite of many handicaps. That the difficulties o: the 
situation are great is unquestionable, but it is not 
considered that these can outweigh the advantages of 
uational resources, geographical position, and human 
enterprise which will enable the vast programme of 
public works to be undertaken. This programme in- 
cludes land settlement, roads, railways, irrigation, 
power schemes, port works, and what the Board of 
Trade Journal describes as ‘* decongestion of Buenos 
Aires.”’ 
lt is anticipated that in 1925 there will be an in- 
creased demand for goods which the United Kingdom 
can supply, but it is guardedly added: ‘‘ whether that 
demand will be transformed into larger orders for 
British goods, or whether it will be neutralised by inten- 
sified competition from Germany, following the adop- 
tion of the Dawes Report, cannot yet be seen.’’ A 
Treaty of Commerce was signed just one hundred years 
ago between the United Provinces of the River Plate 
and ‘‘ His Britannic Majesty,’ and the chief lesson 
drawn from that century of experience is that the surest 
and soundest basis for the expansion of British trade 
is the foreign investment of British capital and the 
settlement abroad of British traders. The visit of the 
Prince of Wales should do much to secure continued 
progress along these lines. 


The complete report by Mr. Chalkley will be revieweq 
later, but from the Board of Trade advance referencs 
to it we learn that in spite of the growth of the Argen- 
tine market for electrical machinery and material 
conditions have not helped to increase the British share 
owing to German competition. He says that the chief 
reason for this is price, insulated wires and cables 
being cited as a class of goods for which German makers 
have been able to underquote others; but it is not 
price alone which operates to the German advantage, 
for there is the important point which was so frouently 
discussed here as long as ten years ago, nam:ly, the 
German ownership of most of the electricity supply 
undertakings. Further, there is an absence of modern 
wiring regulations in the Argentine, which means 
low standard of work and cheap materials. ‘here js 
also the existence of large well-known local branches 
of German electrical manufacturers, where stocks are 
carried and where technical service is given; and 
notwithstanding anything that may happen in Ger- 
may, there is the Teutonic willingness to grant ex- 
tended credit terms. The British manufacturers have 
ther best chance where enterprises are Britisl-owned 
and Mr, Chalkley’s advice includes counsel to do every- 
thing possible to cultivate this class of connection. 
Financiers and investors may increase the possibilities 
for our electrical traders by finding British capiial for 
the important new enterprises which are included in 
the present programme of public developments. 


Sir Putire Dawson, M.P., who has 
British recently paid a business visit to 
Enterprise Esthonia and Latvia in company with 
in the Baltic Mr. P. J. Hannon, M.P., the chairman 
Republics. of the Industrial Group of the House of 
Commons, addressed the London Cliam- 
ber of Commerce last week upon the great importance 
of these two Baltic Republies to British traders and 
industrialists. They are of importance first because of 
their agricultural resources, their timber and flax pro- 
duction, and their very large oil shale deposits, but they 
also mean much to us because the ports of Riga and 
Reval provide Western Europe with the means of com- 
munication with Russia. The latter consideration must 
not be lost sight of because, however difficult trade with 
Russia may be at the moment, it will mean far more to 
us in the future. Sir Philip, in referring to the im- 
mense value of the Esthonian oil deposits—he said that 
they were worth thousands of millions of pounds—re- 
marked that German commercial penetration was even 
greater than before the war, but arrangements had been 
made with a German firm under which we shall benefit 
by its experience and shall also secure that any develop- 
ment which takes place in the shale oil industry will 
be carried out with plant manufactured in this country. 
The speaker also alluded to the great water power 
development that will take place in Latvia by the 
canalisation of the Dwina River and its linking-up 
with the Dnieper. a scheme which will mean the pro- 
vision of an additional 200,000 h.p. for industrial 
purposes. The meeting, by resolution, expressed its 
view that everything possible should be done to foste! 
trade between Britain and the two Republics. 


THe report of Mr. H. A. N. Bluett, 

The Netherland Commercial Agent at Batavia, J.va, 

East Indies. which is reviewed elsewhere in thls 

issue, remninds us that the market repre- 

sented by the Dutch East Indies is an important one 

from the British point of view. The share of our I-m- 

pire in the export trade of these islands was almost 40 

per cent. of the whole, about half of this being credited 
to Great Britain itself. 

For the last year or two the Government, in common 
with most others, has experienced a period of severe 
financial stringency. This has led to the curtailment 
of the numerous activities which this enlightened 
Government has pursued. Now, however, there is 42 
immediate prospect of equilibrium in the Budget, and 
there is reason to believe that such matters as railway 
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electrifiation and other engineering projects will be 
actively undertaken. At the same time, the water power 
of the Mamasa River in the Celebes is being considered 
ys a source of hydro-electricity. The harnessing of this 
potent watercourse will involve the expenditure of a 
large sum of money (30 million guilders, or approxi- 
mately 24 millions sterling). An efiort is being made 
to raise this sum to enable the falls to be utilised for 
genera’ ing electricity in conjunction with an electro- 
chemical undertaking. 

Mr. Bluett’s report does not appear to hold out much 
hope for neweomers to the engineering market, as all the 
best-known manufacturers of the principal European 
countries, as well as the United States, are already well 
represented. Competition is said to be keen, but it is 
satisfactory to learn that Germany is now not so active 
a competitor, and that British prices are more in con- 
formity with Continental offers without any sacrifice of 
quality. 


Tue latest squabble in the electricity 

E.T.U. Strike supply industry is in the West—at the 

Threats. power station of the Brompton and 
Kensington Electricity Supply Co. 
li appears that two members of the Electrical Trades 
(union are in arrears with their subscriptions, and in 
order to collect these, or, alternatively, to ‘‘ pay the men 
cut, the E.T.U. secretary has called upon the com- 
pany to dismiss the alleged ‘‘ defaulters.’’ Naturally, 
the company refused to become the collector for the 
Union, though it has no objection to employing trade 
wnionists—on the contrary, it prefers that its employés 
should be members of a union. Strike notices were 
therefore served on it, to expire on Tuesday afternoon. 
But the company, which had had no dispute with its 
employés for 35 years, announced that it could and 
would maintain the supply of electricity in any event, 
and would not be able to reinstate those who ceased 
work. 

Oi the ability of the company to carry on we have 
uo doubt; but, writing before the specified date, we 
very mueh doubt whether any strike will take place. 
A meeting of shop stewards was to be held on Monday 
t» consider, it was rumoured, the question of extending 
the threatened strike to all the London power stations, 
but the subject is trivial in the last degree, and we can 
hardly believe that the members of the union who are 
concerned will follow their leaders into the wilderness. 
Our readers, no doubt, are as tired as we are of these 
recurring ** alarums and excursions ’’ which amount to 
rothing. On previous occasions it has been amply 
proved that the London Executive cannot control its 
uenbers ; we think, on the other hand, it is high time 
ihat the members controlled their executive. It is like 
a child that has gained possession of a hammer, with 
which it would destroy the happy home—but, fortu- 
hately, it is not strong enough to wield it. Until the 
London Executive has learnt to control itself, it is not 
likely to be able to control others. 


On January Ist, the new broadcasting 
Foreign Radio receiving licences will come into use, 
Material, and the condition attached to the 
existing licences that the holders shall 
not (knowingly) use foreign-made sets or components 
will cease to operate. The possible efiect of the removal 
of this embargo has been the subject of much comment 
in the daily Press, and conflicting opinions have been 
expressed. Whether the condition has affected trade 
lutterially is open to question, for the amateur pur- 
chaser is unable to discriminate between British and 
foreign components, and probably there has been a 
yood market for the [fatter in the cheaper lines. The 
expert, knowing that the British products are of 
Superior quality, and realising the importance of high 
quality in his apparatus, has, no doubt, taken care to 
avoid foreign goods, and will continue to do so. 
One factor which will tend to hinder foreign com- 
petition is the increasing interest in broadcasting which 
is heing manifested on the Continent ; this will result in 


the local absorption of a large proportion of the output. 
The Safeguarding of Industries duty has also had some 
influence in mitigating the severity of foreign competi- 
tion, but even a duty of 334 per cent. on certain items 
is insufficient to keep them off the market. The radio 
manufacturers of this country, who are said to number 
no fewer than 1,700, are under agreement with the 
B.B.C. to use no components or materials of foreign 
manufacture. Perhaps the most vulnerable section of 
the industry is that which manufactures headphones, 
the only item of the crystal-user’s outfit which he 
cannot make for himself. Many thousands of foreign 
jreadphones have been sold at extraordinarily low prices 
in this country; the instruments are of poor quality 
in comparison with our own products, and probably are 
often replaced by the latter when the purchaser dis- 
covers their inefficiency. We may surmise that the 
question whether an instrument is British is put to the 
seller only by those whose patriotism and sense of moral 
obligation impels them to do this, and that purchasers 
of this class will continue to discriminate in favour of 
home-manufactured goods, clause or no clause. As 
regards complete valve sets, importers will have to take 
account of the patents owned by the Marconi company, 
which cover most of the sets made in this country. 

Should it be found that the wireless industry is 
seriously afiected by the removal of the embargo, no 
doubt it will be able to make out a good case for the 
application of the Safeguarding of Industries Act. 
One manufacturer who employs 1,000 persons on 
radio apparatus alone, has informed the Morning Post 
that the admission of foreign-made goods will have 
a terrible effect on the British industry, and other pro- 
minent manufacturers have prophesied disaster; but, 
on the other hand, there are those who declare that 
Germany is technically far behind this country, and 
that there is no occasion for alarm. As for the United 
States, the practice in vogue there differs materially 
from British methods, and the American market is so 
iively that there is not likely to be a large surplus of 
production for export. 

Perhaps the most reassuring feature of the situation 
is the fact that our technique is at least as far advanced 
as that of any of our possible competitors, and that the 
scope for improvement, development, and research in 
radio technology is so wide that we may hope to retain 
our internal trade by technical merit. 

On another page of this issue we make 
What of mention of a forecast of what 1925 may 
1925? inean to the electrical industry ot the 
United States. It is an essay in opti- 
mism, and the principal reason advanced for such a 
happy view is that the result of the recent presidential 
election has given both makers and buyers a feeling of 
security inclining them to embark with some certainty 
of success on all manner of enterprises. This is not 
intended to apply merely to industrial enterprise ; the 
ordinary individual may be undertaking an enterprise 
when he purchases a washing machine or fire. He cer- 
tainly will not do this if he thinks that conditions make 
his job insecure, but this stability encourages him to 
make the purchase. 

In Great Britain, too, the recent General Election has 
given us a Government with every prospect of a long 
life, and we may expect, therefore, that the situation 
here will be somewhat the same as in the United States. 
We cannot hope to progress at the same rate, of course ; 
the war is still more than a memory to us, but we can 
display a feeling of confidence that will assist the revival 
of our depressed industries. 

In proportion, our uncultivated electrical field is 
greater than that of the United States: the possibilities 
are enormous. The ensuing year must be one of educa- 
tion and development, the facilities for the obtaining 
of electrical service following closely upon the inculea- 
tion of the electrical idea. 

Manufacturers, dealers, and supply authorities must 
act in concert to make 1925 an electrical year; the 
business is available, but the customers must be mace. 
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Boiler-Room Practice. 


Balancing Boiler-Room Heat. 


JOHN BRUCE, A.M.I.E.E. 


SorentiFic boiler-room operation in the case of the large 
modern electricity generating station is becoming more 
and more a matter of a continual series of tests. The 
duration of the test periods, at the end of which the 
performance of the plant is expressed in the form of 
efficiencies and losses, may vary from one week to, in 
a few prominent cases, twenty-four hours. In fact, an 
attempt is now being made to check the performance, 
as far as the information derived from instruments will 
permit, at the end of each eight-hour shift. 

The successful development during the course of the 
last few years of scientific instruments for boiler-room 
control has enabled such instruments to be widely 
adopted for use in everyday operating practice, and 
from the interpretation of the information given by 
reliable instruments, supplemented by the experience of 
correctly interpreting observable conditions, the problem 
of the boiler-room engineer of to-day is greatly simpli- 
fied. Marked developments have also taken place in the 
boiler-room personnel. With the progress made in 
metering practice, brawn and muscle have given place 
to intelligence and ordinary common sense, and no 
longer do the operating force look upon the boiler-room 
instrument equipment as a display of scientific toys, for 
they realise that with the greater information at hand 
it is possible, not only to keep the plant operating under 
the usual approximate conditions, but to maintain the 
operation week in, week out, at maximum economy. 

By means of a system of continual testing, a con- 
tinuous check can be kept upon the heat losses taking 
place in each component part of the boiler-room equip- 
ment. As enlarged upon and discussed in previous 
articles, the principal items of these heat losses are the 
various excess air components, unburned gases, high 
final flue gas temperatures, and unburned coal dis- 
charged to the ash-pit. The success of a system for 
continual boiler plant testing necessitates much more 
than the mere tabulation of instrument indications, 
meter integrations, and the calculation of certain values 
by rule-of-thumb formule of the meaning and evolution 
of which the engineer may have no conception. 

The proper relation existing between the various 
losses must be determined so that none will be reduced 
te such an extent as to increase unduly the values of 
others for, as was pointed out in a previous article, 
boiler-room heat losses are all more or less inter- 
dependent. From an analysis of the losses and the 
correct interpretation of their relationship to each 
other, it should be possible so to maintain the everyday 
operating conditions that the fotal losses will be a 
minimum. A careful study, over a period, of the losses 
involved in daily operation is the best possible method 
of determining, under conditions of commercial opera- 
tion, the effects of different operating methods, and the 
behaviour and performance of the various components of 
coal-consuming and steam generating equipment. Fur- 
ther, such a study permits the ready estimation of such 
savings as may be due to soot-blowers, automatic regula- 
tors and controls, and boiler-room auxiliary plant in 
general. For during official or extraordinary tests the 
factors influencing the efficiency of the unit, introduced 
by such auxiliary appliances, may be too small to deter- 
mine individually. 

_ In the tabulation of a heat-balance report, the operat- 
ing results for the day should show each loss reported 
as a separate item, and where a highly-organised test 
department is responsible for generating station tech- 
nical operating data, it should be possible to present 
a report giving the operating results of each shift. 
Instead of tabulating the results only in percentages and 
B.th.u. an effort should be made to report the day’s, 


or other period’s, operation in terms of pounds, shillings 
and pence, so that every man on the job will realise the 
efiect of carelessly using equipment that has been pur- 
posely installed to save coal, but which in itself is 
helpless unless correct and intelligent methods are 
applied in its opération. Therefore, if efficiency, con- 
sistent with reliability and money-saving, is the aim 
of the boiler-room engineer-in-charge, the surest road 
to such an end is to determine, daily if possible, the 
magnitude of the different losses, make an analysis of 
their relationship, and keep their total at a minimum. 

Present-day industrial conditions, the problem of 
coal conservation, and the increasing general economic 
pressure, have produced a demand for greater economy 
in the operation of power station generating plant and 
interested the engineer in greater detail in the matter 
of plant performance, and approximate determinations 
are no longer satisfactory. The progress in methods of 
boiler-room operation has made the determination of 
the heat losses simple and precise, and it is in this 
matter of increased precision that opportunities for 
increased economy are less liable to be overlooked. 

Heat losses involved in the operation of boiler-1oom 
plant are, for the most part, computed from certain 
standard formule forming part of technical institution 
or society boiler-test codes, and in many cases the 
formulz offered are of doubtful accuracy. The use of 
the latter has, with many engineers, become a miaiter 
of second nature, and the best that can be said for 
the majority of doubtful formulz offered for combustion 
calculations is that they are at least approximations of 
equal accuracy to any other rule-of-thumb measure- 
ments. The foregoing remarks apply particularly to 
certain widely-used formule for actual combustion and 
flue gas calculations and, to repeat what has been 
emphasised in previous articles, such calculations can 
only be computed to an acceptable degree of accuracy 
from an analysis of the coal delivered to the furnaces 
and an analysis of the resultant gaseous products of 
combustion. In fact, a full and careful study of com- 
bustion phenomena and the actions and reactions in- 
volved in the combustion of the constituents of coal will 
well repay the aspiring engineer, and will place before 
his mind’s eye a clear and lucid picture of the process 
of liberation, distribution, and destination of the heat 
units generated in the furnace. 

Many engineers are under the common impression 
that a test, or a system for the continuous testing of 
boiler plant, involves a chaos of instrument equipment 
and the necessity for such an amount of detailed mathe- 
matical calculations that only for special occasions ««n 
such ceremonies be contemplated. The larger generating 
stations, however, now have some form of system which 
can be placed under the common term of ‘‘ continu 1s 
testing,’’ by means of which the various efficiencies can 
be determined and the various losses estimated, 
separated, and apportioned at least every twenty-four 
hours. The tabulation of boiler-room operating resw!'s 
necessitates calculations which, though simple, are rat!.°r 
involved as usually applied and incur considerable ti'1¢ 
and effort. In the majority of instances, however, ‘'¢ 
work can be greatly simplified by the use of chars. 
graphs, and tables, and only a small amount of time 's 
necessary to fully report operating results. 

Though the necessity for accuracy and detail has been 
stressed in the foregoing paragraphs, there are many 
boiler plants, especially in the smaller generatirg 
stations where, in consequence of the lack of instrumen‘s 
and other metering apparatus, it is impossible to deter- 
mine and separately evaluate the various items of 4 
detailed heat balance report. In such cases approxim- 
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tions are the best that can be expected, but there is no 
reason Why Such approximations should not be deduced 
from accurate standards and conform to some sort of 
stem. Loven if the instrument equipment of a boiler 
plant consists of only a pyrometer for the measurement 
\{ final flue gas temperature, and a Co, indicator or 
reorder for the determination of the CO, content of the 
yaste gases discharged to the stack, it is possible, from a 
periodic analysis of the coal supplied, to determine a 
wt of standard data from which the overall efficiency 
of the plant ean be reasonably estimated. 

In the smaller plants the quality, class, and com- 
position of the coal consumed does not, as a general rule, 
vary between very wide limits, and if periodically an 
ultimate analysis is made of a representative sample, 
sufficient data can be computed from the information 
obtained, against which the performance of the plant 
can be compared at any instant. Further, the final 
form of such data provides the operating crew with a 
definite something to strive for, or, in effective American 
parlance, it gives them ‘‘something to shoot at.” 
Boiler plant efficiencies are, as a rule, calculated from 
measurements of weight of coal consumed and weight 
and heat content of steam produced or water evaporated. 
In the smaller plants these values are rarely determined 
and, briefly, the method to be described, which is 
applicable to the small plant that at least has a flue 
gas pyrometer and CO. recorder, ignores the measure- 
ment of coal and steam or water weights, and consists 
of the estimation of the combustion losses involved. 
These combustion losses are determined from the values 
given by the periodic ultimate analysis, and if 


properly collected, the weight of combustible deter- 
mined, and the average loss from this source found to 
be 1 per cent. of the total coal consumed. Also assume 
that a series of ‘‘still’’ tests have been made on the 
separate boiler units or on the total boiler plant, and 
that the coal required to make good the commonly 
termed ‘‘ radiation ’’ loss for the complete plant repre- 
sents 5 per cent. of the total coal consumed at full or 
normal load. A ‘still’’ test means the determination 
of the weight of coal consumed, necessary to maintain 
full working pressure on the boiler unit or plant, but 
supplying no steam for commercial load. Both the fore- 
going tests are simple to carry out, require very little 
in the way of laboratory or boiler-room instrument 
equipment, and provide a check on two sources that 
can produce serious operating losses. ‘‘ Still’’ tests 
(or in cases where, from water evaporated and coal con- 
sumed, a ‘‘ Parsons line’’ can be obtained for the com- 
plete plant or single boiler unit) provide valuable infor- 
mation concerning the minimum figure at which bank- 
ing losses can be maintained. Coal required for bank- 
ing and lighting-up is, to a certain extent, governed by 
the load factor, but provided that accurate information 
is obtained by either of the above methods, it is a 
simple matter to determine a minimum figure as a 
standard for banking and lighting-up losses consistent 
with a predetermined factor of reliability. 

To return to the analysis of the coal. Calculated from 
the data obtained and the combined weights of the 
elements involved, the products of perfect combustion 
and the distribution of the elements in the coal will 
be as shown in Table I. 


TABLE I.—PRODUCTS OF PERFECT COMBUSTION AND DISTRIBUTION OF ELEMENTS INVOLVED. 


Elements in Distribution of Elements. , Uy ana Air Utilized for Products of Perfect Com »ustion. 


Chemica! Coal. | To Gas Passes | Combustion. 
Symbol. Ib. per Ib. | To Ash Pit. | and Stack. | Oy 


Ibs. Ib. per Ib. of Cual. 
Air. Na 


"700 010 6 | 1°835 6°092 
"045 os 1°555 1°195 


°035 
“O10 see eee 
“010 aon “010 
Ash “100 
Moisture *100 


“010 


“043 


Total 1000 | | 2°205 9525 “035 7°330 


~ Less 0, in Coal and equivalent Air and N, “O35 


"151 ‘035 "116 


Totals:—| 2°170 9°374 7°214 


totalled, together with the ‘‘ radiation ’’ loss and the 
loss due to unconsumed carbon carried over in the ash, 
must obviously represent the total losses incurred in the 
operation of the plant. The following example, worked 
out in detail, will clearly explain the various necessary 
steps in the institution of such a syscem. 

We will assume that the coal consumed has been regu- 
larly and systematically sampled during a period of 
one month’s operation, and on analysis the following 
values for the composition of the coal have been 
obtained : — 


ANALYsIS OF CoaL AS Freep. 
Carbon = C = 70.00 per cent. 
Hydrogen = H, 
Oxygen = O, ee 
Nitrogen = N, 

Sulphur =S 
Absolute ash 
Moisture 10.00 


Gress calorific value, B.th.u. per Ib. as fired = 11,000. 


We will further assume that during the month’s 
operation, samples of the ashes discharged have been 


TABLE II. 


Weight of 


Assuming that complete combustion of the hydro- 
carbon constituents is obtained, the next step is the 
calculation of the weight of the products of combustion 
with different percentages of excess air. The theoretical 
air required is, as we have seen from Table I, 9.374 Ib. 
per lb. of coal, therefore each increment of 20.0 per cent. 
excess air will mean the addition of 1.875 lb. of air. 
Each increase in air quantity means the addition of 
excess O, and N, to the products in Table I, and for 
every 20.0 per cent. increment of excess air there will 
appear in the products of combustion the values shown 
in Table IT. 

It will be noted that the weight of H.O produced by 
the combustion of the hydrogen and the evaporation of 
the moisture content of the coal is constant throughout. 
Therefore, the value of the combustion loss due to heat 
carried away by the H,O content of the flue gases is 
dependent only on initial and final temperatures, and is 
unaffected by the percentage of excess air with which the 
fuel has been consumed. 

Volumetric gas analysis is on a basis of dry flue gases, 
and the next step in the computations is the conversion 


Products of Weight of Products of Combustion, with varying percentages of Excess Air. 


Perfect 
_ Combustion. 20% 60% 80% 


2°525 2°525 2°525 | 2°595 2°525 
434 "86 1°302 1°736 
i | 11°537 12°978 
"505 "505 
020 *020 
"264 12°139 14°014 | 17°764 


100% 140% 


2°525 ‘525 | | 2°525 2°525 
2°170 : 3°038 3°472 3°906 
14°419 5° 17°301 18°742 | 20°183 
505 “505 “505 505 
‘020 “020 ‘020 | 

| 19639 21°514 | 23°389 | 25264 27139 
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TABLE IIJ.—WEIGHT OF DRY PRODUCTS OF COMBUSTION. 
Chemical Pry Products Weight of Dry Products of Combustion with varying percentages of Excess Air, Ibs. 
Symbol Combusti 
on. 20% 40% = 60% H _ 80% 100% _| 140% | 160% | 180% 200%, 
10, | 2°525 2°525 2°525 2°525 2°525 2°525 2°525 2°525 | 2 525 
"434 "868 1°302 1'736 | 2°170 2°604 3°038 3°472 3°906 1-340 
N, 7214 | 8655 | 10°096 | 11°537 | 12°978 | 147419 15°860 17°30! 18°742 20°183 
Total | 11°614 13°489 15°364 | 17°239 «19°114 20°989 22°64 24°739 26°614 28" 


“Percentage | 
ot Products of Per-entage Weight of Products of Combustion with varying percentages of Excess Air. 
Perfect 
Combustion. 20% 40%, 60% 80% ! 100% | 120%, 140% 160% __ 180%, 200%, 
CO, 25°926 | 21°74 18°72 16°43 , 14°65 13°21 12°03 «11°04 «(10°21 9°49 8°86 
oO, 3°74 6°43 8°47 10°07 11°35 12°41 | 13°29 14°03 14°67 15°24 
N, 74°074 | 74°52 74°85 75°10 75°28 75°44 75°56 | 75°67 75°76 75°84 75'°9 
TABLE V.—PERCENTAGE VOLUME DRY PRODUCTS OF COMBUSTION. 
7 yen Products of Percentage Volume Dry Products of Combustion with varying percentage of Excess Air. 
Combnstion. 20% 40% 0% 80% 120% 140% «160% 180% 200%, 


co, 18°2 12°9 11°3 10°0 81 74 68 63 59 
O, ove 35 61 79 o4 10°6 11°5 12°3 13°0 13°6 141 
1° 81°0 80°8 80°6 80°5 80°4 80°3 


80°2 80'1 


of the weight of dry products of combustion to a basis the different values, are set out in the accompanying 
of percentage volume. The results for the coal in ques- Tables 111, 1V, and V. 


tion, showing the successive steps in the tabulation of (To be continued.) 


New Year Resolutions for the Electrical 
Trade. 


Collected by T. J. B. 


Ir ix the custom of the daily Press to publish, on the scamped jobs with fittings pulling out of the walls ina 


eve of a new year, a few words of cheer, advice and few weeks, bad joints and such like. And if the Boss 
prophecy from public men, In order that readers of tells me to forget the conduit under floors where it won't 
this journal may have the benefit of similar words of show, 1 shall look for another job, 1 shall. Thank you 
wisdom, the writer has obtained from mythical represen- sir, it is dry work, with the plaster getting in your 
tatives of the electrical trade a number of good resolu- throat.”’ 
tions which will be made with due solemnity on the night A Manufacturer was too busy chasing orders to be 
of December 31st. Let us not suppose that they will all interviewed, but as he flashed by handed the writer 4 
; be kept, for did not a wise man say something to this slip, on which appeared: ‘‘ Salesmen not to jromise 
effect — delivery dates which cannot be kept. Give a good job 
Indeed, indeed, Repentance oft before ac a reasonable price, but do not try to get extra profit 
I swore, but was I sober when I swore? from regular customers, or the regularity of their 


And then and then came Gain, and Cash-in-hand, 
My thread-bare Penitence apieces tore. 

The writer first interviewed a Contractor who, having 
been warned that anything he might say would be used 
iu evidence against him, declared: ‘‘ 1 will use only 
first grade British material in all installations, and will 
employ fully competent workmen who shall be encour- 
aged to make as little noise and dirt as possible when 
wiring inhabited houses, even if it takes a little longer 
to do the work quietly. | When customers ask for my 
advice, I will recommend apparatus which will give them 
maximum satisfaction, rather than that which will give 
me maximum profit. 

‘If my trade in wireless apparatus dwindles through 
the competition of the local stationer, I will not revile 
those who give him trade discounts, but by giving better 
service will obtain all the local custom and drive the 
stationer back to his pens, ink and paper. 

“* Cobblers’ children may be ill-shod, but my children 
shall grow up among modern lighting fittings, electric 
fires, and other choice goods from my show-room.”’ 

A 50-watt halo is being sent to this gentleman, free 
of all charges. 

A Wireman, met casually outside a filling station, 
said: ‘‘I’m going to do good work next year, no 


custom ceases. When quoting against foreign eoinpeti- 
tion, base profit on minus zero subtracted from nothing. 
and if possible reduce establishment figure.’’ Onv hopes 
he caught that order. 

A Buying Engineer promised to make more use of 
B.E.S.A. specifications, in preference to old specifica 
tions used by his firm since the days when no accepted 
standards existed. He agreed that temperature rise 0! 
full load gives a better indication of the suitability of 
apparatus to carry a given current than conformity 
with arbitrary current densities. ‘‘I will try,’’ he 
said, ‘‘ to consider with an open mind offers of plant net 
exactly in accordance with my inquiry, remem ering 
that I am not Mahomet, far from it.’’ 

An Engineering Student, flushed with pleasire at 
having received, as a Christmas present, a fur lined 
slide-rule, said: ‘‘I will try not to be disheartened by 
failure to solve difficult problems, rememberin: that 
hundreds of students before me have solved the same 
problems. I will take courage from the proverb often 
quoted by the late S. P. Thompson, ‘ What one fov! can 
do, another can.’ ”’ 

There, gentlemen, is a fair selection. Take vour 
choice, or make no resolutions, but at least beware of the 
easy philosophy that believes to-morrow is another day. 
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The Heating of Commutators. 


A Practical Investigation. 


By PERCY HUGGINS, Assoc.A.1.E.E. 


Yue investigation herein described was conducted by 
the writer with data collected over many years’ 
experience to establish reliable means by which the heat- 
ing of the general run of commutators could be quickly 
and accurately predetermined, and this resulting thesis 
seems (o fill a little gap which is left in all text-books 
on direct-current machine design. The scope of that 
part of the investigations to which this article is con- 
fined, covers continuously rated ventilated type dynamos 
and motors ranging from 10 kW to 1,500 kW capacity 
at all voltages met with in practice. Figures on as 
many different makes of machines as possible were incor- 
porated; altogether the design data and test sheets 
ot about 200,000 machines were available, of which over 
5.000 were selected for detailed tabulation of figures. 
These figures were tabulated at first in no prejudiced 
order, and then much time was devoted to determining 
in What manner they could be classified, together with a 
wethod of calculation which would give consistency be- 
iween calculable and actual results. Throughout the 
investigation help was accorded by testing staffs to 
examine certain theories to which the test results were 
found to point. 


The Sources and Calculation of Losses Occurring at 
Commutators. 


The sources of loss at commutators were explored. 
Undue loss and temperature rise may be occasioned by 
obvious brush, brush-gear, and commutator troubles of 
a mechanical nature, and in this category the writer 
particularly wishes to include noisy running of the 
brushes, Sereeching or chattering of brushes with its 
often destructive consequences seems liable to develop 
only with high-resistance brushes and brushes of inferior 
quality. It is the writer’s opinion that the use of high- 
resistance brushes to assist commutation was an ex- 
pedicnt proper to the days when interpole action was not 
fully understood, and that it is a fallacy to retain them 
for veneral use on 440/550-volt interpole machines 
manufactured to-day. <A correctly designed interpole 
machine does not depend on high brush resistance to 
secure satisfactory commutation, and therefore the most 
satisfactory brush is the best brush mechanically, giving 
the smoothest and most silent running, and such a grade 
is always a brush of moderate or low resistance with 
goo! graphitic content. The writer has come across 
several cases where 440- to 550-volt machines of high 
speed or wide speed variation have been provided with 
brushes of fairly high resistance in view of the high 
reactance voltage of commutation which appertains to 
such machines, and commutation has been unsatisfac- 
tory. At first it was thought that the sparking was due 
to the high reactance voltage and that higher resistance 
bruses were required to assist commutation, but such 
Were found to aggravate the conditions, while soft 
gra; hitie brushes of low contact resistance were found 
}roduce absolutely the desired result, thus showing 
that it is the inferior lubricity of high-resistance 
brushes and not reactance voltage which can be the cause 
of so much trouble. Any such mechanical troubles 
should be remedied at all costs before a machine is 
assed out of the factory. 

O»servation was kept to ascertain whether any com- 
Pon nt of the total loss at commutators ever arose from 
tlee'rieal conditions of commutation, such as reactance 
Voltage, field form, &c., but it is evident that with 
'ntrrpole machines proportioned in accordance with the 
hes modern practice, there is nothing from this source to 
nt rfere with our figures, and so the total loss at a com- 


mutator is ascribed to current loss plus brush friction 
loss, calculated as follows :— 
Current loss=(armature amperes) x (brush contact 
drop in volis of positive plus negative brushes). 
Friction loss in watts=axsxPx Kx 746/33,000, 
where A=brush contact area in square inches, 
s=peripheral speed of commutator in feet per 
min., 
r=brush pressure in lb. per square inch, 
K=friction coefficient of brushes, 

It is the writer’s experience that the loss constants 
stated by different brush manufacturers should not be 
accepted unreservedly, ‘Tests were often repeated on 
commutators with brushes of different makes which 
appeared to be of equivalent grade and gave the same 
temperature rise; and yet the constants stated by the 
makers in respect of these brushes, and the total loss 
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EFFECTIVE LENGTH OF COMMUTATOR IN INCHES 


Fig. 1.—Relation of Commutator Length, Speed and Temperature Rise. 


calculable therefrom, varied widely. It would appear 
that different manufacturers of brushes in their usage 
of disconnected and short-circuited commutators and 
other devices for testing the loss constants of their 
brushes, do not work under conditions which give 
exactly comparable results; and the writer has found it 
necessary in certain cases to work with constants ad- 
justed as indicated by experiment on actual machines. 
Appended is a list of the chief grades of brushes, and 
against each is indicated the limits of the values used 
in the calculations mentioned here :— 


Contact drop in Pressure 

volts positive on brushes, 

Grade of brush. plus negative Friction lb. per 

brushes. coefficient, sq. in, 
Specially hard carbon 2.5 to 3.5 .27 to 2 
Medium graphite 18 to 2.2 2 to .22 2 
Soft graphite sae 1.8 to 2.2 12 to .18 13 
Copper-graphite Sh 4 to 14 18 to .22 2 
Electro-graphitic 1.8 to 2.2 2 to .24 2 


Temperature Rise in Relation to Watt Loss. 
It was confirmed that for practical design purposes it 
may be regarded that the temperature rise of a given 
commutator running at a given speed varies in direct 
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proportion to the total loss occurring at that com- 
mutator, and hence also to total loss at commutor/out- 
side cylindrical area of commutator, which will be ex- 
pressed in watts per square inch. Thus for a given com- 
mutator running at a given speed there will be a definite 
final temperature rise for every watt per square inch. 
This constant will be expressed in degrees Fahrenheit 
per watt per square inch, and therefore :— 

Final temperature rise of commutator deg. F. =(watts 
jarea in square inches) x deg. F. per watt per square 
inch. 

The constant referred to was ascertained to vary con- 
siderably on different commutators, appearing to be 
almost entirely dependent on the peripheral speed and 
length of commutator in the following manner :— 


~ EFFECTIVE LENGTH 12° « 


25° DIAM@TER- 


Fig. 2.—Commutator of a 700-kW, 460-V Generator. 


Peripheral Speed.—The degrees F. per watt per 
syuare inch decreases with increase of peripheral speed. 
The convection of heat effected by rotation of the com- 
mutator is considerably in excess of any variation in 
convection produced by the varying amount of axial 
flow of air through machines, found on different 
machines within the types under consideration. 

Length of Commutator.—The degrees F. per watt per 
square inch increases with increased length of commu- 
tator. It must be remembered that a quantity of heat 
leaves the commutator by conduction to the commutator 
lugs and clamping rings, there to be dissipated by con- 
vection; and since this quantity depends on diameter 
and speed irrespective of length, it assumes a smaller 
percentage of the total loss the longer the commutator. 
In addition to this, the longer the commutator the 
further removed becomes the mean length from the fan- 
ning action of the commutator lugs. 

The data acquired as the result of the investigation 
herein described have been condensed into the curves 
shown in fig. 1, where deg. F. per watt per square inch 
are plotted against length of commutator for varying 
peripheral speeds of commutator. The following 
example demonstrating the application of these curves 
is abstracted from the design and test sheets of a 700-kW, 
460-V generator directly coupled to a synchronous motor 
running at 750 r.p.m. A detailed drawing of the com- 
mutator is given in fig. 2 :— 

Armature amperes, 1,540; diameter of commutator, 
25 in.; peripheral speed of commutator, 4,910 ft. per 
min. ; effective length of commutator, 12 in.; outside 
cylindrical area of commutator, 942 sq. in.; number 
oi brush spindles, 8; number of brushes per spindle, 8 ; 
size of brush, 1} in. by fin.; grade of brush, soft 
graphite having friction coefficient=.17, and contact 
drop=2 volts; brush pressure, 1} lb. per sq. inch; 
total brush contact area, 60 sq. inches; current density 
at brush contact, 51.3 amperes per sq. inch; current loss 
=1,540 x 2=3,080 watts; friction loss =60~x 4,910 ~x 
17 x 1? x 746/33,000=1,980 watts; total of commu- 
tator losses=5,060 watts; heat dissipation =5,060 
watts /942 sq. in. =5.37 watts per sq. inch. 

Now, the degrees F. per watt per square inch from 
the curves of fig. 1 for a commutator 12 in. long running 
at a peripheral speed of 4,910 ft. per minute is found 
to be 15. 


Therefore, calculated temperature rise=5.37 
80.6° F. 

Temperature rises measured by thermometers 01: test 
=81°, 79°, and 78.5°. 

In concluding, the following data are given concern- 
ing the degree of accuracy with which the temperatures 
of commutators can be measured by means of a ther- 
mometer applied against the outside cylindrical surface, 

The apparatus employed for this research is j|lus- 
trated in fig. 3; it consists of a cylinder mace of 
1/16th-in. thick polished copper, in which hot water is 
gently circulated by means of the inlet and outlet pipes, 
A thermometer is inserted through a rubber glaisl to 
the inside of the cylinder as shown. Readings were 
taken with thermometers on the outside of the cylinder 
and compared with the temperatures recorded by the 
thermometer projected within the cylinder. Cooling 
curves were then taken with the cylinder left full of 
water, with circulation cut off. From these curves the 
rate of heat dissipation per unit area was calculated 
for various temperatures and conditions, and from this 
the temperature drop through the copper was ascer- 
tained to be within .01° F. in every instance, » for 
practical purposes the temperature recorded by the 
thermometer projected within the cylinder may be taken 
to represent the temperature of the outside surface of 
the cylinder. The following is an extract from the test 
figures :— 

Temperature Temperature 


reading on reading on , Air 
thermometer thermometer Differ- tempera- 
Remarks. inside applied out- ence. ture. 


eylinder. side cylinder. 

Thermometer bulb cov- 

ered with light 

woollen pad in still 

air 164°F. 155° F. 9° F. 62° 
As above, but in con- 
siderable of 


cool air 164° P. 19° 
‘Thermometer “applied 
uncovered in still air 164° M9°F. 


Thermometer applied 

uncovered con- 

siderable draught of 

It was demonstrated that reliable temperature read- 
ings can be secured only by taking appreciable care 
that the thermometer bulb is in contact with the surface 
of the commutator, and this can be made more certain 
by a slight pressure of the thermometer against the 


W 
Fig, 3.—Apparatus Used in the Investigation. 


commutator. Unless due care is exercised, it is quite 
easy for the stem only of the thermometer to be in oo 

tact with the commutator; or the thermometer to be 
lifted a few thousandths of an inch off the commuta'or 
by the springy nature of the woolen pad; or, fo: 
particle of fluff to slip between the thermometer and ‘|! 
commutator, and under any such circumstances re! 
ings may be recorded which are as much as 35° F. 10 
low. 


A Diesel-Electric Tanker.—The Standard Oil Co., of ©:!'- 
fornia, has ordered a small Dieselelectric tanker, mainly |r 
service between San Francisco and the - awaiian Islands. >! 
will be similar to two previous vessels that have been < 
structed, except that the engine-room will be amidships ud 
the electric motors right aft, whereas in the first two ships 
the engine-room was aft. Two Diesel engine-driven gene's 
tors, each of 245 kW, will supply a 600-b.h.p. electric motor 
tcr propulsion, running at a speed of 130 revolutions | 
minute.—Motor Ship. 
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Determining the Positions of New 
Feeding Points. 


By D. ROSS. 


Wen the feeders on an interconnected distribution 
system are approaching the stage of being uneconomi- 
cally loaded, it becomes essential to decide on a suitable 
position at which to establish a new feeding point in 
order to relieve existing feeders. 

Obviously this position lies somewhere between exist- 
ing feeding points—where the voltage drop is a maxi- 
mum and the current density is a minimum and 
changes its direction and is fed from other feeders. 

This point, of course, according to B.O.T. regula- 
tions, should be known and discriminately fused, so 
that, in the event of a fault, the area affected will be 
isolated and the interruption of supply confined to one 
feeder area. 

Unfortunately, with a large interconnected network, 
these points are not always definitely known, owing to 
the load on the network being irregularly distributed, 
the shifting of the load centre due to the fluctuating 
demands of various consumers, and to an ever-increasing 
load. 

The purpose of this article is to describe a method 
whereby this neutral position can easily be located ex- 
perimentally by taking systematic ammeter readings at 
network disconnecting boxes and pillars and carefully 
noting the direction and magnitude of current in dis- 
tributors. 

Procure a portable centre zero ammeter of suitable 
range and six or eight shunts calibrated for the same 
instrument, suitably designed, so that they can he in- 
serted in section boxes and pillars in place of existing 
links or fuses. The number of shunts required will be 
two less than the number of ways in section boxes, as 
the load on the section without shunts will be the alge- 
braie sum of readings on the other sections. 

Ammeter readings should be taken at the various 
network disconnecting boxes in an area between feeding 


It will be evident from the diagram that the neutral 


point is at intersecting point N.P. 


The size of the 


feeder can now be calculated with sufficient accuracy 
to satisfy technical requirements and existing con- 
ditions. 


Further, the load that the new feeder will be called 


upon to deal with can be ascertained by noting the load 
on the distributors radiating from this point and the 
surrounding area. 


In addition to determining the positions of new feed- 


ing points, it will be readily appreciated that the fore- 
going tests will also serve the purpose of enabling the 
balance to be improved and maintained with a greater 
degree of accuracy. 


Testing with Kenotrons. 
By JAMES NELSON. 


THERE is an interesting and important point in the use 


of valves for producing unidirectional current at high 


4— 100 200 —> 140-7 


voltage which should be borne in mind by those using 


= 


Fig. 1.—X-ray Photograph from a Kenotron. 


them, and that is their property of producing X-rays. 
There is not meant to be anything alarming in this 
statement; it is only made so that those who come 
in contact with this type of gear may take precautions. 
It is difficult to give any definite 
figure as to the time required to 
cause a burn, as the amount of cur- 
rent passing through the tube will 
necessarily vary with the installa- 
tion under test, and the voltage it is 
being tested at. Generally speak- 
ing, the distance the operator or 
spectators would be from the tube 
would negative any risks, but the 


+ t t main point to remember is that 

Be. = & X-ray doses are cumulative up to 

<< 70 a0 —> about 28 days, i.¢., tests made on the 
ad “4 blood after a full erythema dose do 


<— 80 420+ +110 +> 


<20,.20-> 150 


S not show a normal state until about 


> 


; + 


_<— 200-7 


that time. It will be seen from this 

ke that continual short exposures can 
4 become equivalent to a long one. 

In hospitals, where all tubes are 

as well protected as possible, it is the 

custom to make a blood test of the 

operators at intervals not exceeding 


3 
+ 


Diagrammatic Network. 


points for half-an-hour or so during peak load. An 
examination of the readings obtained will show how the 
load is distributed and where the neutral point lies. 
Perhaps a simpler and better way is to draw a 
diagrammatic arrangement of the network, showing the 
exact positions of feeding and intersecting points, and 
plot the wverage readings at their respective points, 


, three months. The risk can be 
—)- greatly minimised by keeping well 
7 away from the apparatus, as the in- 


tensity of the ray varies inversely as 
the square of the distance. It may 

not be out of place to quote from an 
| article by Messrs. Schall: ‘‘ It has 
become the custom in medical prac- 
tice to reckon as unit the dose which 
produces a certain fairly well defined effect on the skin 
which is called erythema. It shows itself first by a slight 
redness immediately, or at any rate-soon, after the 
exposure, The colour changes Within three weeks to 
brown, and within seven weeks to a permanent bronzing 
of the skin. Light-haired persons are about 10 per cent, 
more sensitive than dark ones. The most sensitive parte 
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are the neck, shoulders, and abdomen; the face is not 
considered very sensitive.’’ 

In conclusion, it is not intended that this article 
should cause any alarm, but it can be definitely stated 
that when this type of apparatus comes into daily use, 
it will be imperative to thoroughly screen the tubes from 
the operators. This can be done without obscuring the 
view, by the use of lead glass windows. 

Before these notes were written, an experiment was 
iried by the writer of exposing an X-ray photographic 
plate in the vicinity of the tube under working con- 
ditions. Upon developing, this plate was shown to have 
been under the influence of X-rays. The accompanying 
illustration will make this plain, the clear strips on the 
negative being due to two pieces of lead laid over the 
plate during exposure. 


Showrooms in in Sydney, N.S.W. 


THE accompanying etion is a typical view of the large 
showrooms of Messrs. W. G. Watson & Co., Larp., in Sydney, 
N.S.W. 

These premises are situated in the heart of the electrical 
district of the city, and they constitute, we are informed, the 
second electrical store of Australia in point of size. There 
are six floors, occupying in all about 40,000 sq. ft. Being 
situated between two streets, the building is provided with 
two entrances. The premises are divided into 14 departments, 
each of which has a separate line to the City telephone ex- 
change. There are two passenger lifts and a goods lift, as 
well a» 4wo entrances which enable carts to proceed right 


Correspondence. 


Correspondents should forward their communications at the 
earliest possible moment. No letter can be puilished 
unless we have the writer's name and address in oy, 
possession. 


Increased Production—Decreased Unemployment. 


I have read with great interest the articles on this ubject 
and have noted that the author is an authority upon tatters 
economic; that, of course, is apparent from the publi ition, 
but possibly ide as may come from “the least of the electrica] 
brethreff,”’ so in a spirit of great humility may I venture the 
following :— 

When the country was faced with the crisis of the late 
war, the whole nation worked as one man, and when s:yone 
suggested that private property should be held whe) the 
nation required it, he was rightly called a traitor. 

In the years of peace following the war, the loss of trade. 
the sufferings of the une mploye d, the loss of private fortunes, 
must be made good by “ private enterprise,’’ and anyone who 
suggests that in the peace we must work nationally is called 
a traitor, or if his intentions be good, then a fool and a dan- 
gerous fool. 

The author of ‘* Increased Production ’’ suggested one valu- 
able means of improving certain trades. To the writer the 
idea was so good that the opinion formed of the author is 
that he must be an electrical man because imagination is 
shown; pure economists have no imagination or humanity, 
they are bound to a system. 

The suggestion made related to an estimate being made of 
the normal requirements of coal and iron for a fixed period: 
that a fixed price should he offered to the manufacturers for 
the estimated quantity by the Government and the market 
prices then fixed by the Government for the period covered 
by the estimate. Obviously the author of that suggestion will 
he called a Socialist, by persons interested in price fluctua- 

; tions; the writer admires his candid ex- 


Messrs. Watson's Showrooms in=Sydney, N.S.W. 


into the building, where the goods they bear are lifted off 
and transported to their positions by overhead conveyors. 

The lighting of the showrooms is controlled by a separate 
switchboard, there being a main board for the provision of 
energy to the appliances, which are shown and demonstrated. 
Automatic telephones are being installed and every modern 
convenience and system is employed in the company’s 
organisation. 

The illustration conveys ab excellent impression of roominess 
which is often lacking in electrical showrooms. 


Electrical Development of Germany.—A conference of the 
Union of German Electricity Supply Undertakings was re- 
cently held in Charlottenburg to consider the question of 
developing the demand for electricity in Germany, particu- 
larly for domestic and rural purposes. Among the many 
papers read at the gathering were the following :—‘* Elec- 
tricity for Domestic Purposes, Results and Experiences in 
Amsterdam,’ by Dr. Lulofs, of Amsterdam; ‘‘ Electric Heat- 
ing,”’ by Dr. Wolf, of the Siemens Electro-Warme Gesell- 
schaft, of Sornewitz; ‘‘ The Use of Electricity for Ventilating, 
Cooling, and Refrigerating Purposes,”’ by Herr Lilienthal, of 
the A.E.G.; “ Electricity in Agriculture,’ by Dr. Petre, of 
Belgard; The Way to Increase Electricity Demand,’ by 
Dr. Finckh, of the Osram Gesellschaft, Berlin ; ‘‘ Shop-W indow 
Lighting and Display.”’ by Dr. Adolph, of Berlin; and * Elec- 
tric Vehicles as Current Consumers,”’ by Dr. Beckmann, of 
the Accumulatorenfabrik Gesellschaft, Berlin, 


pression of fundamental fact. 

Now one matter which must be men- 
tioned in dealing with increased jro- 
duction is that the object aimed at is 
reduction of the cost of production, it 
being assumed that if price be sui 
ciently low the production will be al 
sorbed, but there is a further question. 

The large and efficient producers !ave 
become large and efficient by reason of 
specialised production of particulat 
article; that is, they have grown usually 
from small beginnings by reason of 
specialisation, but at all times they have 
depended upon the firms much sma!lle! 
than themselves to collectively abeorh 
their production; as an example, thie 
mass production of machine screws, dc. 
Now it is assumed that it is only nec: 
sary to reduce this cost of seediaction ( to 
pre-war figures in order to obtain pic 
war business, an assumption which mii) 
not be correct, because it implies that 
all the small firms are in the pre-wat! 
position to absorb the production at the 
lower cost. 

During the period of currency 
flation, and the consequent fall in prices 
und decreased business, serious loss 
were incurred by all industrial concer! 
This loss has been reflected in writing 
down the value of share capita! and in many cases the 
forming of companies to meet the new conditions; that, 
course, applies to limited companies, but what is the posi- 
tion of the smaller and weaker businesses which collective y 
are the absorbers of the mass production of the larger? 

Many of the small firms are not limited liability compan) = 
and cannot therefore write down their liabilities, which 
actually what manipulation of share capital amounts to (the 
shareholders lose in that case) so the small firms’ liabilit's 
are reduced by bankruptcies in a large number of instances, 
the effect of which is to reduce the amount of credit of tho-e 
who “hang on,’ therefore placing every small firm in 4 
worse position than ever. 

Now if by reducing the cost of production it is intend: 
to obtain a larger distribution, it is quite obvious that the 
basis of distribution must at least be improved at the san: 
time that production costs are lowered; this means that tle 
small firms shall be protected, if not from any motive ©! 
humanity, then from the sound business motive that ea): 
unit of distribution removed by reason of financial stress, is 
loss to the large producers because their market is reduce’ 
at the same time. 

In matters of this kind it is only necessary to ask th! 
question :—** Do the small firms matter to the larger; if so. 
is the market for production increased by strengthening 
them?” Alternatiyely, if the small firms do not matter 
then remove the lot and have no means of distribution. 

The writer suggests that a national scheme of compulsory 
limitation of all businesses is necessary, and that once that i> 
done the Trade Facilities Act must apply to place them 12 
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to pation to absorb or distribute the mass production of the 

jalisiD 2 firms, and further that credits and currency must 
ie increase or decreased, not according to the gold reserves, 
but in aoe to the productive capacity of industry. 


Pence. 


New Devices to Meet I.E.E. Wiring Regulations. 


Since the publication by the Institution of Electrical 
Engineers, of “ Regulations for the Electrical Equipment of 
Buldings,” popularly known as the “Institution Wiring 
Rules,” there {~ been considerable controversy as to whether 
they are beneficial or otherwise to the adoption and expansion 
of electric lighting and electrical domestic service. I believe 
the controversy can be shortly summed up as coming under 
three general ‘heads : — 

|, Whether the technical requirements are not too stringent, 
thus tending to retard the popularising of the use of elec- 

icity. 
a Whether it would not have been wiser to have a mini- 
mum number of mandatory regulations ensuring a fair factor 
of safety. 

3. That the regulations call for apparatus not yet on the 
market, and consequently the application of the regulations is 
rendered both difficult and slow. 

Now, [ am not at the moment particularly concerned with 
headings Nos. 1 and 2, but it has come to my knowledge that 
there is a widespread opinion amongst contractors that the 
manufacturers of electrical accessories are not at the present 
time ready to meet the demands for the special devices, such 
as hand-shield wall plugs, interlocked switchplugs, 3-pin plug 
sukets, insulated lampholders and switches, &c., ca'led for 
under these regulations. 

Writing with wide experience of the industry, I desire to 
siy such is not the case; every manufacturer of good repute 
js in a position to supply promptly any or all of the required 
accessories. 

[ have no brief for or against these new wiring regulations, 
hut I do think that in fairness to British manufacturers of 
weessories the fullest publicity should be given to the fact 
that it is not their fault that contractors cannot comply with 


the regulations. 
E. C. Wansbrough. 
London, December 16th, 1924. 


High- and Low-Temperature Valves. 


May | comment on the article which appeared in your issue 
of November A. on high- and low-temperature valves by 
Mr. \lan L. M. Douglas?—because in my opinion, many of 
the statements me incorrect, and some of them unfair to the 
dull emitter valve. 

The reference in the second paragraph to emission is mis- 
leading. Emission is de pendent upon filament temperature in 
dull emitter valves, just as it is in the case of the high-tem- 
perature type. In the latter type it is scarcely correct to say 
that with a constant filament voltage the telephone or anode 
current will be so constant as to render the valve silent in 
action. 

Without going into a physical explanation of the causes 
of crackling, it can, I am sure, be stated that users of high- 
temperature valves are only too well aware of the objection- 
able noises inseparable from this type, which, in multi-valve 
sets, sometimes render high amplification unusable. 

The statement in the third paragraph regarding filament 
attraction with respect to varying space charge is, | am afraid, 
unintelligible. It is, of course, true that emission being de- 
pendent upon the area of heated filament, a large-diameter 
filament will give greater emission than a smaller one when 
run at the same voltage and temperature, but this does not 
wean that a high-temperature valve, owing to its larger-dia- 
meter wire, is better in this respect than a dull emitter. On 
the co trary, the former running at such a temperature as 
will result in a good useful life, will give an emission of 0.3 
amp. per sq. em., whereas the em‘ssion from the latter is three 
times 1s great as this when its filament temperature is such 
that its life may be expected to be many times greater than 
that of the high-temperature valve. 

In the fourth paragraph, filaments cf the thoriated tung- 
sten type are indicated, but it is quite incorrect to state that 
thariur is used as a “coating material,’ or applied in the 
manner described. Thorium compounds are capable of high 
electron emission at low temperatures, but such thermionic 
viission is not commonly termed radiation.” 

Dull emitters of the thoriated tungsten filament type may 
be more microphonic than high-temperature valves, due to 
the greater elasticity of their filaments at the lower tempera- 
ture, but this only becomes serious when several stages of 
low-frequency amplification are used. 

The remark about the decrease of ‘‘ the control which the 
grid «an exercise’ is, I regret to say, quite meaningless. 

Correct adjustment of filament control in dull-emitter valves 
« of importance, as must surely be well known to experienced 
users of this type. 

The statement that emission from dull-emitter valves is not 
80 god as from those of the high- temperature type is, of 
course, incorrect. For instance, an ordinary “R” valve, on 
norm.! voltage, has an emission of about 5 mA. A dull emitter 
of, sav, the D.E.R. type, on normal voltage, gives an average 
of at least twice this amount. 


In the seventh paragraph, the reference to “ continual stress 


of space charge '’ as being the cause of “filament disintegra- 


tion’’ again appears to be meaningless, while the statement 
that dull emitters are at a disadvantage on the score of fila- 
ment noises is not correct. It is surely well known that if a 
quiet circuit is required, dull emitters alone will secure it. 
Paragraph eight is difficult to comment upon, particularly 
as regards the last sentence, because it is difficult to under- 
stand the meaning of this. 
Chas. F. Trippe. 


london, November 17th, 1924. 


Legal. 


Metropolitan-Vickers Electrical Co., Ltd., vy. British 
Thomson-Houston Co., Ltd. 


In the Chancery Division on December 18th, Mr. Justice P. O 
Lawrence delivered his considered judgment in this case in 
which the plantiffs, the registered owners of Letters Patent 
No. 9,644 of 1912, for an invention of ‘‘ Improvements relating 
to Synchronous Dynamo-Electric Machines,’ granted to 
Emanuel Rosenberg, alleged that the defendants bad infringed 


the patent by the manufacture, sale and use of rotary con- 
verters constructed in accordance with the claiming clauses of 
the plaintiffs’ specification. In particular the plaintiffs com- 
plained of the sale towards the end of 1913 by the defendants 
to the West Hartlepoo! Corporation of two 300-kW rotary 
converters constructed as aforesaid. 

In the course of a long written judgment, Mr. Justice 
LAWRENCE, having referred in considerable detail to Rosen- 
berg’s specification, said that in construing the first claiming 
clause it must be borne in mind that there was nothing new 
either in employing an electric motor for the purpose of start- 
ing, speeding up and synchronising a synchronous machine, 
or in arranging two sets of windings on the same electrical 
circuit in series so that the total current would have to flow 
through them both. In his opinion nothing turned upon the 
** electrically equivalent ’’ connection mentioned in claim 1. 
‘The claim, therefore, was for a novel arrangement of known 
parts for the purpose of bringing about the result of speeding 
up and synchronising a synchronous machine in an improved 
manner, viz., by one operation instead of two. Rosenberg 
evidently based his claim on a certain knowledge that his 
airangement if applied by a competent electrical engineer to 
any type of synchronous machine coupled with any type of 
suitable electric starting motor, wouid bring about the auto- 
iuatic synchronisation of the synchronous machine which was 
the whole purpose of his claim. He therefore abstained from 
introducing into his claim any mention of any particular type 
of synchronous machine or starting motor or of any particu- 
lar windings or of any particular electrical phenomena of of 
any particular method of operation. 

His Lorpsuir then dealt with the question whether the 
plaintiffs’ letters patent were inva‘id because of the prior pub 
lication of Tesla’s U.S.A. Patent No. 459,772 of 1891. He said 
that the substance of Tesla’s first and principal claim was of 
an alternating-current starting motor coupled with a syn- 
chronous motor whereby the former started the latter. Fig. 9 
of Tesla was the most important. The arrangement shown 
in that figure was for all practical purposes indistinguishable 
from fig. 1 of Rosenberg. If, however, the view he had ex 
pressed as to the true construction of Rosenberg’s claim was 
right all the evidence on that part of the case became irre- 
levant because the contention in support of which it was 
adduced was based on the assumption (which he considered 
erroneous) that Rosenberg’s claim was limited to a selection 
of machines so designed, paired and wound and operated by 
a supply current of such a character as to cause the Rosen- 
berg phenomenon in the comprehensive sense in which he 
understood that expression to have been used by the plain- 
tiffs. So far as the evidence was concerned there was nothing 
to show that Tesla did not know that his fig. 9 arrangement, 
if applied under conditions such as prevailed when the oscillo- 
gram was taken, would cause the Rosenberg phenomenon. As 
rotary converters were unknown in 1891 it was, of course, 
obvious that Tesla did not know that the arrangement could 
be usefully applied to that particular type of synchronous 
machine or that certain electrical phenomena would be caused 
by such application, but in his opinion neither the discovery 
that Tesla’s arrangement could be usefully applied to the 
modern type of synchronous machines nor the discovery of 
electrical phenomena caused by any particular application of 
such arrangement would after the publie ation of Tesla’s speci- 
fication have formed proper subject matter of letters patent, 
even if his claim had been framed as a claim for any 
such discoveries, which was not the case. In the result he 
had come to the conclusion that the contention that Tesla did 
not disclose Rosenberg’s phenomenon nor the particular pair- 
ing of machines required to cause that phenomenon afforded 
no answer to the plea of prior publication. 

On the question of infringement his Lorpsaip said he 
thought the defendants had taken the whole substance of the 


arrangement claimed by Rosenberg and that but for the in- 
validity of the plaintiffs’ patent the defendants would have 
been guilty of infringement, In the result therefore for the 
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reasons stated the action would be dismissed, the defendants 
to have the general costs of the action and also the costs of 
issues raised by the particulars of objections. The defendants 
would be ordered to pay to the plaintiffs the costs of the issue 
raised by the particulars of breaches and the order would con- 
tain the usual directions of a set-off. The plaintiffs would 
have the usual certificates in respect of breaches and the de- 
fendants the usual certificates in respect of the particulars of 


objections. 


Loss of Office : Compensation Claim. 


As Referee under the Electricity (Supply) Act, 1919, Sir 
William Mackenzie, K.C., heard a claim against the Ayrshire 
Electricity Board for compensation for loss of office. It is 
stated that although there have been several claims for com- 
pensation under the Act, and compensation has been granted 
in England and Wales, this is the first occasion on which a 
claim has gone to arbitration in Scotland. In the present case 
Mr. Robert Alexander was employed for some years as a 
mechanical fitter in the electricity department of the Ayr Cor- 
poration, and on the constitution of the Ayrshire Electricity 
Board under the Ayrshire Electricity Order, 1924, which trans- 
ferred the electricity department of Ayr Town Council to the 


Board, his services were no longer required. Mr. John 
Storrie, of the Amalgamated Engineering Union, urged the 
claim for compensation, while Mr. W. C. Bexon conducted 
the case for the Board, 

Having heard the evidence of the claimant and representa- 
tives of the Board, Sir WM. Mackenzie stated that he would 
communicate his decision to the parties in a few days. 


Holland y. Barron. 


At Blackpool County Court, on December 17th, Mr. Nicholas 
Holland, of Fleetwood, sued Messrs. Robt. Barron, engineers, 
of Fleetwood, for £43 for breach of condition in the sale of 
an Austin petrol generating set. 

Plaintiff said that be agreed to buy the set for £27 and 
he was promised delivery. When he called to pay the balance 
he was told ‘‘ Your money is no use. We have received 
wnother customer’s cheque.’ Plaintiff accordingly purchased 
a Coventry lighting set for £70 and he claimed as damages 
the difference between the two prices. 

Mr. R. Barron, A.M.I.E.E., managing director of the de- 
fendant company, said he gave a man named Forshaw per- 
mission to sell the set for £26. As a result of a message he 
received he told Holland that Forshaw had sold the lighting 
set, and offered him his £7 deposit back, but Holland would 
not accept it. He recovered £26 for the machine, whereas if 
he had sold to Holland he would have been £1 better off. 


JupGeE BrapDLey gave judgment for the defendants with 
costs. 


British Thomson-Houston Co., Ltd., v. British Insulated 
and Helsby Cables, Ltd, 


In the House of Lords on December 16th, Sir Artuur 
Co.erax, K.C., continued his argument on behalf of the appel- 
lants in this case, the British Thomson-Houston Co., Ltd., 
referring largely to documents and evidence. He also read 
and criticised the specifications. 

On December 18th, Counsel concluded his argument and 
Mr. James Hunter Gray, K.C., followed on the same side, 
submitting that the letters patent in respect of the year 1909 
were valid, and had been infringed. In these circumstances 
the judgment of the Court of Appeal was erroneous and should 
be reversed, and that of Mr. Justice Russell be restored. 
Counsel had already argued the similar point raised in the 
Scottish case of Charlesworth, Peebles & Co. v. the British 
«woman Co., and he proceeded to amplify his former 
adaress. 

When Mr. Hunter Gray had concluded his speech, Lorp 
HALDANE announced that the consideration would be adjourned 
sine die, and if their Lordships should desire to hear Counsel 
for the respondents (British Insulated & Helsby Cables, Ltd.), 
they ~ a let them know. In this way judgment stands 
reserved. 


Electricity Supply Company Fined, 
Tue Frome Electricity Supply Company was fined the maxi- 
mum penalty of £100 at the Frome police court on December 
19th for failing to securely fence mechanical stokers, as a 
result of which a stoker named Dray was caught in the shaft- 
ing. The company’s attention, it was stated, had previously 
been drawn to the omission by the factory inspector. The 
magistrates were told that had it not been for the fact that 


Dray’s coat gave way he would probably have been 
killed. 


Fatality.—A\t an inquest into the death of a 7-year-old 
schoolboy, Kenneth Davis, of Pontypridd, it was stated that 
the boy fell upon a pipe containing an electric cable. The 
pipe broke, cutting the cable, and the child received a shock 
at 230 V, being killed immediately. 


Parliamentary. 


{By Our Special Parliamentary Reporter. | 


Engineering Hours.—On December 16th, Mr. Berrerroy 
Parliamentary Secretary to the Ministry of Labour, informed 
Sir P. Richardson that the normal weekly hours ot labour 4; 
present in the engineering and shipbuilding industrics jn Gregt 
Britain and Northern Ireland were 47. As regarded Germany 
and Holland, the normal hours were as follows :—Germany: 
Engineering 51 to 57}, Shipbuilding 54 (except at Dantzig 
48); Holland: Engineering 48 hours or less, generally, Ship. 
building 48 to 55}. 


L.N.E.R. Electrification —On December l6th, Mr. R, 
Morison asked the Minister of Transport if he had any jp. 
formation as to whether the London and North-Eastern Rail. 
way Company intended to proceed further with its proposals 
to electrify the Northern suburban line. 

Colonel ASHLEY said he was informed that the company had 
not yet reached a decision in the matter. 

The Beam’’ System.—On December 16th, Sir W., 
Postmaster-General, informed (Col. 
Wedgwood that he had no official information as to the nego- 
tiations proceeding with the Indian Government for the eree- 
tion of a “beam’’ radio station in India. He understood, 
however, that the Indian Government intended that a high- 
power station should be erected in India without undue delay, 
whether or not a “‘ beam” station was provided; and this 
course Was favoured Dy the Admiralty. The question whether 
the operation of a beam’ station would interfere with 
broadcasting would depend in part upon the site of the sta- 
tion, and this was a matter which was being borne in mind 
in connection with the selectian of sites for the “beam” 
stations in this country. He had no doubt that it would also 
be borne in mind by the Indian Government in connection 
with the selection of sites in India. 


Safeguarding of Industries.—On December 17th, Mr. 
BaLpwin, the Prime Minister, announced his new proposals 
for the safeguarding of industries. Dealing with Purt I of 
the Act, which covers a few select industries classified by the 
late Coalition Government as being of national importance, 
he explained the progress made, which was very satisfactory 
He said that the manufacture of optical glass, which had 
been done in this country previous to the war to only a very 
small extent, had been singularly successful. A great deal of 
glass for scientific instruments was being produced in this 
country. Gauges and measuring instruments of precision, 
engineers’ tools which used to come exclusively from the 
United States, although they were not yet produced in quanti- 
ties or grades, were getting a good hold now in this country. 
We now were able to manufacture the radio valve and the 
X-ray tube as well as anyone else. That was a very good 
record for a few years’ work in industries that might have 
been said to have had no root in this country when the Act 
was first passed. 

Mr. Baldwin explained that it was intended next year to 
introduce a Bill to take the place of Part II of the Act, which 
was allowed to lapse last summer. All industries would be 
on the same footing in applying to come within the scope of 
that Bill. Any industry desiring to be safeguarded must be 
one of substantial importance, and it must be efficient. It 
must be subject to exceptional competition arising from such 
things as depreciated exchanges, bounties or subsidies, and 
lower wages in foreign countries or longer hours. He was 
not at all sure that it would not be fair to take into account 
the difference in taxation as between this country and others. 
Any duty levied should be a general and not a particular one. 
A preference on those duties should be given to the 
Dominions, and proof would have to be given, as under the 
last Act, to a committee. 

Electricity Supply.—Referring to this subject, the |'rime 
Minister said the schemes which were submitted to the last 
Government were being carefully examined with a view to 
acting on them if it could be proved that such action would 
be for the benefit of the country. More than that he could 
not say at the moment. He hoped that it might be possible 
in the course of the present Parliamentary Session, when work 
was resumed next year, to report progress on that matter. 

Smoke Abatement.—On December 17th, Sir K. Woop, 
Under Secretary to the Ministry of Health, informed Sir H. 
Brittain that the Government contemplated the introduction 
of a Smoke Abatement Bill as soon as a convenient oppor- 
tunity arose, but he could not promise that the Bill would 
be introduced before 1926. 


Iron and Steel Imports.—On December 17th, Mr. A. M. 
SamveEL, Secretary to the Overseas Trade Department, sup- 
plied Sir F. Wise with figures showing that the imports trom 
France and Belgium of iron and steel and manufactures there- 
of had steadily increased during the past three years. 

Electricity Commissioners.—On December 18th, Mr. R. 
Morrison asked the Minister of Transport whether he pro- 

to introduce legislation to restore the compulsory powers 
of the Electricity Commissioners. 

Colonel Asuury referred the hon. member to the statement 
made by the Prime Minister that the schemes of electrical 
development which were submitted to the late Government 
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were being very carefully examined with a view to acting 
upon thei if it could be proved that such action would be 
for the benefit of the country. 

Training in Government Factories.—On December 18th, 
Sir A. SreeL-MAITLAND informed Capt. Bowyer that the num- 
ber of men im training in Government Instructional Factories 
was approximately 3,400. There were approximately 900 men 
in Great Britain and 1,700 men in Ireland awaiting training. 
Some of these men were at present under treatment and, 
therefore, were not available for training. The number of 
men awaiting improverships was approximately 3,000. 


L.M.S.R. Electrification —On December 18th, Mr. W. 
TsorNe asked the Minister of Transport, if he had any infor- 
mation as to whether the Logdon, Midland, and Scottish Rail- 
way Company intended to proceed further with its proposals 
to electrify the Fenchurch and Southend Railway, which 
would be the means of finding work for some hundreds of 
workmen. 

Colonel ASHLEY said the railway company informed him that 
it had no immediate proposals ready for embarking upon this 
work. So far as the question of unemployment was con- 
cerned, he would, however, call attention to the programme 
published by the company, which totalled £14,000,000, and 
would provide a considerable amount of work in the imme- 
diate future. 


New Wireless Telegraphy Bill.—On December 18th, Lord 
Assistant Postmaster-General, informed Mr. Forrest 
that the new Bill to amend the Wireless Telegraphy Act would 
deal retrospectively with existing radio licences so far as was 


Business Notes. 


considered necessary for removing doubts as to the interpreta- 
tion of certain provisions in the present Act. 


Radio Imports.—On December 19th, Mr. RamMspENn asked 
the Postmaster-General whether, before deciding on the re- 
moval of the present regulations prohibiting the importation 
of radio apparatus, he would consider its effect on the state 
of unemployment in the industry. 

Lord Wolmer, the Assistant P.M.G., said that before coming 
to a decision on this question, the Postmaster-General took into 
account all relevant considerations, but, in view of the defi- 
nite expression of opinion by the Broadcasting Committee of 
1923, in which the Postmaster-General concurred, that radio 
receiving licences should contain no condition affecting the 
origin of the apparatus, he had not considered it possible to 
extend the operation of the existing restrictive provisions in 
the licence beyond December 31st, 1924, the date provided for 
in the supplementary agreement with the British Broadcasting 
Company. 

New Telephone Cable.—On December 19th, Sir W. 
MITCHELL-THOMSON, Postmaster-General, informed Mr. Baker 
that expert advice was taken as to the best route for the new 
trunk telephone cable across the Severn at New Passage to 
link London with South Wales, but owing to difficulties en- 
countered during the laying operations the course originally 
charted was departed from. This might have contributed to 
the failure of the cable in February, 1923. The cable had 
now been recovered and replaced by another through the 
Severn Tunnel. 

Adjournment.—Parliament adjourned on December 19th 
until February 10th. 


Bankruptcy Proceedings.—C. A. HeNpeRsoN, insulating 
material merchant, 63, Queen Victoria Street, E.C., and The 
Grove, Sutton.—An application for an order of discharge was 
made on December 12th at the London Bankruptcy Court on 
behalf of this bankrupt, who failed in May, 1922. Mr. T. 
Vyvyan, Official Receiver, reported that he considered that 
the debtor’s estimate of his liabilities at £23,405 was approxi- 
mately correct. The assets which were valued by the debtor 
at £18,565, had, however, realised only £101, and nothing 
further was anticipated. The debtor attributed his insol- 
vency to falling off of his business since June, 1921, owing 
to the curtailment of his credit consequent on its becoming 
known in the trade that he contemplated manufacturing 
ebonite for himself, instead of continuing to buy it, to bad 
debts both trade and personal, to heavy discount charges, and 
to interest on loans. A full set of books of account and 
balance sheets had been produced. The debtor said that he 
realised that he was insolvent in June, 1921, when his credit 
was stopped by a company, but admitted that judgment had 
been obtained against him a year previously for £300, by the 
Climax Stopper & Ebonite Co., Limited, and that he had 
contracted debts partly for goods supplied and partly for cash 
advanced since then for £4,800 exclusive of the claim of the 
Caledonian Insurance Co., who were returned as unsecured 
creditors for £18,000 money lent in October, 1921. The Offi- 
cial Receiver stated that a receiving order had also been made 
against the debtor in 1906, when the Court approved a com- 
position of 7s. 6d. in the £, the liabilities then being rated 
at £3,815. That receiving order was discharged in March of 
the following year. The present application for discharge was 
opposed on the grounds that the debtor’s assets were not of a 
value equal to 10s. in the £, that he had continued to trade 
with knowledge of insolvency, that he had contracted a debt 
provable in the bankruptcy without any reasonable ground 
of expectation of being able to pay it, and that a receiving 
order had been made against him on a former occasion. 
Counsel appeared on behalf of the debtor and said that the 
claim of the Caledonian Insurance Co. had been discharged to 
the extent of £10,000. The debtor was willing to consent to 
judgment in the sum of £500 to be paid out of his future earn- 
Ings as a condition of receiving his immediate discharge. 
Mr. Registrar Francke agreed to this judgment, and made an 
order accordingly. 

James Bruce SuHieips, 221, Linthorpe Road, Middlesbrough, 
master plumber and electrician.—The first meeting of the 
creditors of the above was held recently at the Official Re- 
ceiver’s offices, 80, High Street, Stockton-on-Tees. The state- 
ment of affairs showed liabilities of £1,215, and net assets of 
£474, or a deficiency of £740. On leaving the Army in 1919 
de!:tor commenced business as a plumber and electrician with 
£25 capital, his war gratuity. He attributed his failure to 
bal debts and losses on the business generally. Mr. C. P. 
Barroweliff, of Albert Road, Middlesbrough, was appointed 
trustee of the estate, and a committee of inspection was 
nominated. 

B. Barnett, electrical engineer, 104, Whitechapel Road, E.— 
The adjourned hearing of this debtor’s application for dis- 
cherge came before Mr. Registrar Hope at the London Bank- 
Tuptey Court on December llth. He was adjudged bankrupt 


on December 30th, 1921, and, according to the report of the 
trustee in bankruptcy, if certain proofs of debt are admitted 
to rank against the estate the total unsecured indebtedness 
will amount to £2,370. The assets, which were valued by 
the debtor at £1,146, have realised £137. He attributed his 
insolvency to loss in connection with a motor business, to 
the costs of repairs to 104, Whitechapel Road, to loss on the 
purchase and sale of plant and machinery, and to law costs. 
The Official Receiver had opposed the application on statutory 
grounds, and it was adjourned in order that it might be 
ascertained from the proofs of debt what debts had been 
contracted after the appointment of a receiver of a partner- 
ship business of electrical engineers, and the time when the 
debtor began business again on his own account. His 
Honour suspended the discharge for two years from the date 
when the application originally came before the Court. 

E. E. Cuiarke, “‘ Dagmar,’’ Halden Road, Heysham, late of 
Morecambe, Lancs., electrical engineer.—The public examina- 
tion of this debtor was held recently at Preston. According 
to the statement of affairs there was a deficiency of £477. 
Debtor attributed his failure to loss on a patent. It appeared 
that he commenced business on his own account at Albert 
Road, Morecambe, in 1918, and for a time was successful. In 
1920 he executed a deed of assignment. Subsequently he re- 
commenced business at Alhambra Buildings with £10 capital, 
borrowed money, this concern being a success at first. He 
invented a game and entered into partnership with another 
for its manufacture. They took premises for the purpose and 
eight or nine men were employed. About 12 months later 
the partnership was dissolved. In reply to questions debtor 
said there was a proposed partnership between himself and 
another man, but he received only £115 out of the £250 which 
was to have been introduced. He said there was never a 
proper deed of partnership drawn up. He admitted that a 
receiving order was made against him in 1899 and that he had 
never obtained his discharge from those proceedings. He 
alleged that if the patent had been properly worked, he could 
have paid his liabilities in full. The examination was 
adjourned. 

W. M. Horsratt, electrical engineer, 7, Redcross Street, 
Liverpool.—Last day for proofs for dividend, January 3rd. 
Trustee, Mr. E. D. Symond, 11, Dale Street, Liverpool. 

W. J. Durry, electrical engineer, 54, Gellatly Street, Dundee. 
—The estates of the above were sequestrated by the Sheriff 
of Forfar on December 11th. A meeting to elect a trustee 
and commissioner was called for December 23rd, at the 
Royal British Hotel, Dundee. Mr. A. B. Petrie, agent, 84, 
Commercial Street, Dundee. 

L. J. James (W. G. James & Son), electrical engineer, 62, 
Canterbury Street, Gillingham, and 137, High Street, Roches- 
ter.—Last day for proofs for dividend, December 30th; trustee, 
Mr. E. H. Hawkins, 4, Charterhouse Square, E.C. 

A. Jones, electrical engineer, 2, Robert Street, Ynysybwl, 
Glam.—First and final dividend of 10d. in the £, payable 
at the Official Receiver’s office, 34, Park Place, Cardiff. 

H. R. Attuorpe, electrical engineer and contractor, 13, Wel- 
lington Crescent, Shipley, Yorks.—Receiving order made 
December llth, on debtor's own petition. First meeting, 
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December Ath, at the Official Receiver’s office, 12, Duke 
Street, Bradford. Public examination, January 12th, at the 
County Court, Bradford. 

J. E. Bryne, electrical contractor, 3, Wells Yard, Water- 
works Street, Kingston-upon-Hull.—First meeting, December 
30th, at the Official Receiver’s office, 37, Scale Lane, Hull. 
Public examination, January 19th, at the Guildhall, Hull. 

E. W. J. WureLock, electrical engineer, 7, Cheapside, 
Luton.—Order made for immediate discharge. 

A. Meapows, electrician, The Arcade, Penzance.—Receiving 
crder made December 16th, on creditor's petition. 


Company Liquidations.—BrisBane Tramways Co., Lrp.— 
Winding up voluntarily. Liquidator, Mr. J. Fraser, 31, 
Copthall Avenue, E.C.2. Meeting of creditors at the Liquida- 
tor’s offices December 29th. 

Brisbane Exvectkic TrRAMWAYS INVESTMENT Co., LTD.—Wind- 
ing @p voluntarily. Liquidator, Mr. J. Fraser, 31, Copthall 
Avenue, E.C. Meeting of creditors at the Liquidator’s offices 
December 29th. 

Ponsrorp & MacHarpy, Dundee, electrical engineers, 
&c.—The creditors interested herein were called together re- 
cently, when a statement of affairs was presented which 
showed liabilities of £7,673, of which £3,143 was due to the 
trade. The assets were estimated to realise £6,389, from which 
had to be deducted £338 for preferential claims, leaving net 
assets of £6,060, or a deficiency of £1,613. The statement 
showed an apparent dividend of 15s. 9d. in the £, subject to 
the expenses of realisation. It was stated that the last balance 
sheet of the company was dated December 31st, 1923, and it 
showed losses in trading amounting to some £3,800. The 
creditors passed a resolution confirming the appointment of 
Mr. R. C. Thompson as the liquidator of the company, while 
an advisory committee was also appointed. The creditors 


include :— 

£ 
Macintosh Cable Co., Ltd. 435 Finlay, A. — 
General Electric Co., Ltd. .. 286 Dormer & Hamlyn 67 
Osler, F. & C, ose Oldham & Son 65 
Inventum Co. 88 Brand, Charles . 
Ruston & Hornshy, Ltd. ... 110 Marconiphone, Ltd 64 
Shallcross & Co. ... .. 75 Berry's Electric, Ltd. 39 
Sunlight Manufacturing (o. ... 73 General Radio Co. ... i 
Gordon, J. W 72 Robinson & Hands 36 


Rotax (M. A.) Ltd... 68 


SoutH YORKSHIRE ELecrric WeLpinG Co., Ltp.—A meeting 
of members is called for January l4th, at 25, Market Place, 
Mansfield, to hear an account of the winding up from the 
l.iquidator, Mr. G. W. Yeomans. 

ExectricaL Contracts & MAINTENANCE Co., Lap.—First meet- 
ings of creditors and contributories, January 2nd, at Carey 
Street, W.C. 

Norwoop WHOLESALE FitrinGs Co., Lrp.—Winding 
up voluntarily. Liquidator, Mr. A. J. P. Coleman, 174, High 
Street, Acton, W.3. Particulars of claims to the liquidator 
by December 30th. Meeting of creditors, December 31st, at 
the Great Eastern Hotel, Liverpool Street, E.C. 


Dissolutions of Partnership.—R. H. Ciarke & Co., dealers 
in electric light fittings, &c., 449, London Road, Norbury, 
Surrey.—Mr. H. W. Bacon and Mr. R. H. Clarke have dis- 
solved partnership. Mr. Bacon will attend to debts and 
continue the business. 

T. and H. Joyce, electrical wholesalers, 2108, Shaftesbury 
Avenue, W.C.2.—Mr, T. H. Joyce and Mr. W. A. Speed have 
dissolved partnership. Mr. Joyce will attend to debts. 

& WeTTON, electrical engineers, McEwen's Yard, 
Millgate, Wigan.—Mr. R. H. Thompson and Mr. E. Wetton 
have dissolved partnership. Mr. Thompson will attend to 
debts and continue the business under the old style. 

& electrical engineers, High Street, Bir- 
mingham.—The partnership between.Mr. W. A. Phillips and 
Mr. W. E. Milns has been dissolved by a judgment of the 
County Court of Warwickshire, held at Birmingham, on De- 
cember Ith, as from May 2th, 1923. 


Private Motors, Lip., manu- 
facturers and agents for wireless accessories, &c., 52, Bedford 
Street, and 59, Queen Street, Cardiff—A meeting of the 
creditors was held recently at Cardiff, when Mr. J. A. Chap- 
pell, of the Marconiphone Co., Ltd., the principal trade credi- 
tors, was elected to the chair. The statement of affairs pre- 
sented showed liabilities of £3,934, and the assets were esti- 
mated to realise £1,020, less £95 for preferential claims, 
leaving net assets of £925, or a deficiency of £3,009. As 
regarded the shareholders there was a deficiency of £5,009. 
It was reported that the company was registered in March, 
1920, with a nominal capital of £2,000, and it acquired the 
assets of the Redio Motor Service, of Cardiff. The purchase 
consideration was £1,470, which was satisfied by the allot- 
ment of 1,400 shares of £1 each, while the balance of £70 
was retained to discharge the existing liabilities. Last 
January the company commenced in the wholesale radio 
trade, and during the present year the combined turnover 
had been in excess of £1,700 per month. The expenses of 
the company were in the neighbourhood of £100 a week. 
The creditors had been called together owing to the fact 
that the company was being pressed and execution was 
being levied by two radio firms. When the radio department 


started business was brisk, but it fell off durin 
season. The demand had again improved, bu 
was faced with a shortage of capital. 

A suggestion was made that the creditors should 


& the summer 
t the company 


‘gree ty 
allow their accounts to stand over for the time being, but 
after a lengthy discussion a resolution ,was passe:| asking 


the debenture holders to appoint Mr. S. E. Clutterbuck. of 
Cardiff, as receiver, whilst a committee was appointed to 
investigate the matter and negotiate for a reasonal'« offer, 
The committee consisted of representatives of the \arconi. 
phone Co., Ltd., H. J. Cridland, the General Electric Co. 
Ltd., Brown Bros., Ltd., 8.W. Wireless Co., P. Care! and 
Co., and Poppleton & Appleby. 
The following are creditors :— 


Anglo-American Oil Co. ... 23 Goswell Engincering Co. ... . 
Bell Punch ... 26 Genr:ral Radio Co. ... 55 
British Petroleum Co - 523 Hart Accumulator Co., Lt a 
W. & A. Bates . 8B Igranic Electric Co., Ltd. 103 
H. J. Gridland - 82 W. Lewis & Sons ... a 
Gilice Co. - 33 London Electric Co. a7 
F. Preston . -- 32 McLeod & McLeod ... 2 
United British Insurance Co. ... 72 Co., Led .. _ Me 67 
Brown Bros., Ltd. ... 154 Marconiphone Co., Ltd. . a7 
British ‘Thomson-Houston Co., Pressland Supplies, Ltd 73 

Ltd. one 85 Radio Communication 170 
Buradept, Ltd. wee .. 86 Scientific Supply Co. an 27 
Brandes, Ltd. owe Sterling Telephone & Ek 
me 30 Siemens Bros. & Co., Ltd. 
Drake & Gorham, Lid. -- 73 St. Helens Cable & Rubber (: 
Ediswan & Walker Ltd. we 33 
General Electric Co., Ltd. .-» 164 South Wales Wireless Co. 138 
A. Graham & Co. ... oe - 63 Ward & Goldstone, Ltd. ... 37 


E. E. Stockwe.., trading as E. & E. Stockwell, electrical 
contractor, 164a, Pentonville Road, N.—A meeting of creditors 
was held on December 18th, when a statement of affairs was 
presented which showed liabilities of £1,394, of which £895 
was due to the trade and £498 to cash creditors. The assets 
totalled £236, less £10 for preferential claims, leaving net 
assets of £226, or a deficiency of £1,168. The statement 
showed approximately 3s. 3d. in the £. The debtor’s solicitor 
stated that his client had been served with a writ by the prin- 
cipal trade creditor. The debtor wished to continue the busi- 
ness, and desired to submit an offer of a composition of 5s. 
in the £, payable within two months. A friend of the debtor's 
was prepared to lend him £100 on the security of his house- 
hold furniture, whilst cash creditors for £370 would withdraw 
their claims. The present position was due to lack of capital, 
losses on contracts and legal expenses. The debtor started 
trading about three years ago with a small capital, and various 
contracts which he could have secured he had to let go owing 
to lack of capital. The debtor had one contract with a motor 
firm on which he lost £60, whilst his suppliers sued him, and 
he had to face legal expenses of £150. The debtor entered 
into a contract to install electric lighting in schools at Croy- 
don. The work had to be carried out during the holidays, but 
a strike took place, and the work could not be completed in 
time, and he lost heavily owing to the cost of overtime. The 
contract was for 770 points, and he estimated that the cost of 
labour along was £660, and that he lost nearly £400 on the 
contract. In answer to questions it was stated that the draw- 
ings had averaged about £4 10s. a week. Certain creditors 
were pressing, and one execution had been levied, but had 
been paid out. After some discussion it was decided that the 
meeting should be adjourned for 14 days in order that the 
debtor might obtain a satisfactory guarantee for a composition 
of 5s. in the £. The following are creditors :— 


Belling & Co. 21 Henley’s, W. T., Telegraph 
Condor Lamps, Ltd Works Co., Ltd. ... 
General Electric Co., Ltd. . 230 Lighting and Heating Co. ... 24 
Sloan Electric Co. ... . 


Trade Announcements.—Messrs. Power WIRELESS, 
Ilford, have removed to Wexham Road, Slough, Bucks. 

A wireless department has been opened by Messrs. Munn 
Bros., of 35, Abington Street, Northampton. 

The Lonpon Etectric Wire Co. & Situs, Lrp., of Pla: 
house Yard, Golden Lane, London, E.C.1, have secured tl: 
sole selling rights of the insulating specialities manufacture | 
by the Standard Varnish Works (including Voltalac and sta: 
dard air-drying insulating varnish), and large stocks will |» 
carried in London. All varnishes are tested before leavin“ 
the Leyton factory and the Technical Research Laboratory ‘+ 
being extended. 


Catalogues and Lists.—Messrs. Townson & Mercer, Lt) . 
34, Camomile Street, E.C.3.—An illustrated and priced cat 
logue dealing with electric furnaces for use in the laboratory. 

Mr. Lesiie Miniter, Avonhurst, Rural Way, Streatham. 
S.W.16.—A pamphlet describing oscillating crystals which, °: 
is claimed, can be employed in the place of valves in certai 
circumstances. 

Automatic & Exectric Furnaces, Ltp., 173-175, Farringdo: 
Road, E.C.1.—‘* Heat Treatment Bulletin’? No. 34, dealin, 
with the hardening of taps by means of the firm’s electri 
furnaces. 

Messrs. Watson & Sons (Etectro-Mepicat), Lrp., Suni 
House, Parker Street, Kingsway, W.C.2.—Bulletins Nos. 65 
dealing with the “‘Sunic”’ intensifier screen; 71, describin: 
the “‘Sunic"’ Potter-Bucky diaphragm; and 72, a list of 
second-hand X-ray and electromedical apparatus for sale. 
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Messrs. SteMENS Bros. & Co., Lap., Woolwich, $.E.18.—A 
pamphlet tealing with ebonite for radio purposes, with dimen- 
sioned ill.strations of stock components. 

Messrs. SypNex Jongs & Co. (Lonpon), Lrtp., Dudley 
House, 2°. Endell Street, W.C.2—An illustrated price list 
of radio components and accessories. : : 

Messrs. Ceot, Hopees & Co., Lap., Empire Works, Dalston 
Lane, E.o.—List No. 106, containing illustrations and prices 
of Ewpirelight”” small generating sets. 

Tae Jackson Execrric Stove Co., Lrp., 143, Sioane Street, 
gW.1—A4 folder illustrating several examples of the com- 
pany’s electric fires, with details and prices. — 

Messrs. W. J. Forse & Co., Lap., Traffic Street, Notting- 
ham.—An illustrated and priced folder dealing with lightning 
conductor fittings of a variety of types. - 

Messrs. Gent & Co., Lrp., Faraday Works, Leicester.— 
Leaflet Sib, illustrating and describing several examples of 
the company’s Tangent”’ terminals. 

Messrs. A. C. Cossor, Lrp., Aberdeen Lane, Highbury 
Grove, N.5.—Tllustrated folders describing the construction 
and working of ‘‘ Wuncell”’ radio valves. 

Tar THomMson-Houston Co., Lrp., Crown House, 
Aldwych, W.C.2.—Illustrated pamphlets dealing with the 
“Kadiols ’ portable receiver, loud speakers and amplifiers, 
and a loading coil for the reception of Eiffel ‘lower signals. 
Also a mailing card illustrating and describing the ‘* B.T.H. 
shop-window floodlight. 


Calendars and Diaries.—Messrs. Crompton & Co., Ltp., 
Chelmsford, have prepared a wall calendar with monthly 
pold-figured date sheets, each of which also has a good picture 
of one of their manufactures. 

From Messrs. JoHN ARMsTRONG & Co. (MANCHESTER), LTD., 
Barton Square, St. Ann Street, Manchester, we have received 
a wall calendar with small monthly date slips. It bears an 
attractive picture, in colour, of a modern girl. 

Mr. BertraM PriestMan’s charming landscape Poplars of 
the Maas,” is beautifully produced as the coloured feature of 
a large calendar (23 in. by 18 in.), issued by Messrs. Alton 
Co., Lap., of Derby. 

The NortH Merropouttan Evectric Power Surrty Co. has 
prepared a wall calendar for 1925, telling the public to * Use 
Electricity." Each weekly slip has also the current month's 
dates. 

Tue Power Equipment Co., Lip., of Kingsbury Works, 
The Hyde, Hendon, London, N.W.9, has prepared a 1925 
calendar with daily date slips with large figures, the block 
being mounted on a stout white and gold card, on the back 
of which is a calendar for the complete year. 

The neatest thing in desk date contrivances that has yet 
reached us is a small metal stand with celluloid strips bearing 
the months in bo!d black lettering, above which are spaces for 
the dates, which are altered by knobs which turn revolving 
disks. It has been prepared by Messrs. Cryseico, Ltp., of 
Kempston Works, Bedford. 

A pocket diary received from the Stanton Ironworks Co., 
Lip., contains a number of tables giving particulars of iron 
pipes, bends, &c. 4 

Messrs. HastaMm & StreETTON (ENGINEERING AND MOTOR 
Unuries), Lrp., of 11, Windsor Place, Cardiff, have sent us 
a wall calendar for 1925. - 

A wall calendar showing a Condor electric lamp on a very 
ted sky hae been received from Conpor, VeNLO (Holland). 

From the §.E.A. Co., Lap., of Lichfield Street, Hanley, 
there has come to hand a wall calendar. Each sheet has the 
dates for two months and a humorous wireless picture in 
colour. 

From the Wacker Exectricat Service, Annandale Street, 
Edinburzh, we have received a wall calendar for 1925 with 
monthly sheets, each of which is a quarterly calendar too. 

“Coming My Way? ”’ asks the lady driver who forms the 
pictorial feature of a calendar issued by the LONDON MAGNETO 
Rerpatrin; & Wuinptnc Co., Lrp., of 78, Hampstead Road, 
Euston, |.ondon, N.W.1. 

A wall calendar with daily date slips in large clear figuring 
has been prepared by Messrs. T. J. Gratncer & Co., Ltp., 31 
Ne veastle-on-Tyne. 

We have received from Mr. I.. W. Foote, of 73, Plymouth 
Road, narth, an artistic wall calendar. The study “In 
Confiden very pleasing. 


_A Fresch Amplion Company.—A new company has just 
been for'ned in raris (131, Rue de Vaugirard), with a capital 
if 1001" franes and the title La Compagnie Francaise 
Amplion to undertake the sale of Amplion loud speakers in 
tance. Mr. Edward A. Graham, the proprietor of the Eng- 
ish business, is one of the directors. 


America and German Competition.—Commerce Reports 
“ays tha: German competition has become an obsession with 
' reat many American exporters, who think that their 
chances in foreign markets are extremely poor if Germany 
8 also in the field. Our contemporary shows that in spite 
of this « mpetition hoth the United States and Great Britain 
‘ave increased their exports of machinery to Italy in the 
4st three or four years. ‘This has taken place in spite of 
the fact that German interests are very strong in Italy. 

article concludes with the following words: “It is time 
he our diffidence and awake to advantages made possible 
the \-ssening of competition from low-exchange countries.” 


Wembley Next Year.—British Industries reports that at a 
meeting of the Executive Committee of the Federation of 
British Industries, Sir Eric Geddes stated that as it had been 
finally decided that the British Empire Exhibition should be 
re-opened in 1925, there were several matters which had 
arisen during the past year upon which it might be thought 
desirable to approach the Exhibition authorities. Mr. Nugent, 
the director, then went into the different questions that had 
been raised, including such matters as the granting of sole 
coneessions to firms, the employment of foreign materials and 
goods by concessionaires, the exhibition of goods not entirely 
of Empire manufacture, the allocation of special days for busi- 
ness visitors to the Palaces of Industry and Engineering, and 
the lighting of the Palace of Industry. It was agreed that a 
letter embodying these points should be sent to the Exhibition 
authorities. 

Wireless Exhibition.—Cuicaco Rapio SHow.—It is claimed 
that the third annual Chicago Radio Show, Which was 
held from November 18th to November 23rd at the 
Coliseum, was by far the most successful industrial exhibition 
ever held in the United States. The total attendance was 
173,200, and the wholesale business transacted by the exhibi- 
tors was more than double that of the New York fair. There 
were 239 exhibitors, and they booked over $6,500,000 worth 
of orders. Several times during the week the management 
was forced temporarily to discontinue ticket selling because 
of the crowded condition of the huge hall, and when the 
exhibition closed it was still packed to the doors. The floor 
espace was nearly 100,000 sq. ft. The hall was almost as 
crowded during the daily ‘‘ wholesale buyers’ hours” (from 
ll a.m. to 1 p.m.) as it was when the doors were open to 
the general public. Orders numbering 984 were booked from 
European countries, and close upon 1,400 orders were taken 
from dealers in Mexico, Central and South America. 

A feature of the show was a collection of the world’s smallest 
radio devices. None of these tiny instruments weighed over 
an ounce, and some weighed but a few pennyweights. Among 
these miniature models was a workable loud speaker made 
of solid gold, which was less than five-eighths of an inch long 
and half an_ inch high; another was a perfect telephone 
receiver considerably smaller than a shoe button; a crystal 
set which actually received broadcasting was but three-eighths 
of an inch square; and another, which was about the size 
of an ordinary die, had a perfect little tuning coil, a crystal 
detector, and two switches mounted on a tiny panel. Amongst 
the foreign companies represented were the Acme Production 
Co., of Birmingham; Burndept, Ltd., of London; the Gen- 
eral Radio Co., Ltd., of London; and the M-L, Magneto Syndi- 
cate, Coventry. 


German Turbines for Norway.—It is reported from 
Christiania that in addition to the placing with a German firm 
of the order for one of the two turbines forming the first 
instalment of the plant at the new Nore hydro-electric works, 
the Government authorities have now decided to allot the 
order for the second turbine also to the German firm. As the 
Norwegian krone has recently appreciated in relation to the 
dollar and the price of the turbines is stipulated in kronen 
with a sliding scale according to the quotation of the dollar, 
the price of the second turbine will work out at about ona 
half the amount of the tender submitted by Norwegian firms. 


German Wireless Patents.—A Union of German Manu- 
facturers of Wireless Components and Accessories has just 
been formed in Berlin to protect the interests of the trade, 
particularly from the point of view of patents. 

The Telefunken Gesellschaft fur Drahtlose Telegraphie, of 
Berlin, has issued a warning against infringements of its 
patents in respect of wireless valves. 


New Swiss Company.—lUnder the title Perpetua Gesell- 
schaft a new company has lately been formed in Herbetswil 
(Canton of Solothurn), to manufacture a new clock actuated 
by means of current from electric lighting circuits. 


German Radio Exports.—A Commerce Reports note states 
that the exports of radio equipment from Germany have 
grown considerably during the past three years, according to 
recent statistics. In the first six months of the current year 
Germany's exports to Great Britain amounted to 223 metric 
tons; Sweden received 86 tons; Argentina, 24 tons; the Nether- 
lands, 23 tons; Denmark, 13 tons; China, 10 tons; and the 
United States, 9 tons, out of a total of 520 tons. 


An American Forecast for 1925.—A long period of calm is 
expected in the United States after the turbulence of the pre- 
sidential election, business being free to go ahead unhampered 
by further obligations in the way of taxation, &c. Electrical 
Merchandising in a forecast of the coming year’s business sees 
nothing but increased prosperity generally and for the elec- 
trical industry it predicts further success. Our contemporary 
points out that there will be 1,000,000 more homes to wire 
next year, and to “ appliance."’ There will be 300,000 more 
stores, offices and commercial businesses to equip, and thou- 
sands of new factories. More and more appliances will be sold 
to the 12,000,000 homes already using electricity but all very 
inadequately equipped. Probably a million radio sete will be 
marketed. “‘ Every electrical man faces a bigger opportunity 
than he has ever had within his reach before, because the 
electrical market is pyramiding year by year, bigger and big- 
ger because a million and a half more homes begin each year 
to buy electrical goods.” 
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A Mullard Anniversary. — On Tuesday, December 16th, 
the original male staff of the Mullard Radio Valve Co., Ltd., 
of Nightingale Lane, Balham, were entertained by the 
directorate to commemorate the fourth anniversary of the 
firm. After dinner at Pinoli’s, the assembled 14 adjourned to 
the Hippodrome, and thoroughly enjoyed the performance of 
*‘ Leap Year.’’ During the evening appropriate remarks were 
made by the managing director, Mr. S. R. Mullard, M.B.E., 
A.M.LE.E., and Mr. C. F. Elwell, Fel.I.Rad.E., director, on 
the wonderful progress made by the company since its incep- 
tion in 1920. 


Russian Notes.— Electrical Steel.—An investigation of the 
situation of the Electric Steel Works has now been begun 
with a view to determining exactly the prime costs of pro- 
duction. 

Standardisation of Equipment.—The works of the Central 
Electrical Trust and the Electrical Machine Trust are soon to 
begin the construction of new and improved types of 
machines. In this connection the General Electrical Commis- 
sion has requested the two trusts jointly to work out standard 
types of generators, motors, transformers, &c., and as a con- 
sequence the engineers of the trusts will shortly meet to deal 
with the question. 

Proposed New Hydro-Llectric Works.—The State Plan- 
ning Commission has had under consideration a report with 
regard to the construction of a hydro-electric works on the 
river Desne for the supply of the town of Kieff. It is esti- 
mated that the expenditure would amount to 7,000,000 roubles, 
whereas a steam power station of the same capacity would 
involve an outlay of anly 2,000,000 roubles. The two proposals 
are now being submitted to the town of Kieff for decision, 
it being pointed out that it would be difficult to allot State 
funds in the present year in order to assist in the carrying 
out of either scheme. 

Foreign Trading Credits —A writer in a Moscow official 
newspaper, referring to the recent report that French firms 
have offered to grant long-term credits to Russia for works of 
electrification, alludes to the objections raised in some Soviet 
circles to the acceptance of such offers on the ground that 
manufactures supplied in the form of trading credits can 
already be produced at Russian works by the trusts. In the 
opinion of the writer, however, it would be a mistake to re- 
fuse such trading credits for the erection of generating sta- 
tions and sub-stations as the establishment of the latter 
always creates a demand for motors and other plant and 
equipment, cables, apparatus and lamps of a value in excess 
of the value of the generating plant and consequently acts as 
a stimulus to the development of the production of subsidiary 
plant and apparatus in Russia. 

Electrification Fund.—The Supreme Council of 
National Economy has approved a scheme presented by the 
General Electrical Commission for the establishment of an 
electrification fund in connection with the inauguration of 
further regional generating stations and the shutting down 
of smaller stations. The machinery thus set free will be trans- 
ferred to other undertakings and works so as to afford these 
a supply of electric power. 

The Textile Industry.—The electrification of the textile 
mills in the region of Moscow is said to be hampered by the 
variation in the tariffs charged by the supply works. It is 
pointed out that the Schatur station charges from 3 to 5 
copecks per kWh, the Moscow combination (Moges) from 3.5 
to 10 copecks, and the Kaschir station from 6 to 7 copecks 
for power and 16 copecks for lighting purposes per kWh. 

Telephonic Apparatus Developments.—At the electrical 
conference held in Leningrad in the last week in November it 
was stated that the Weak Current Trust had accomplished a 
large amount of work during the past year in freeing the 
telephone and telegraph industry from dependence upon other 
countries. Moreover, the trust is now beginning to enter 
foreign markets. 

The Supply Industry.—Dealing with the extension of the 
work of electrification in Russia at the recent conference of 
the Association of Engineers in Moscow, Mr. M. K. Polivanoff 
is reported to have stated that according to the latest statis- 
tics, there were in operation 700 public utility stations and 
4,200 isolated installations in industrial works and other estab- 
lishments, the former representing 500,000 kW and the latter 
1,000,000 kW, or a total of 1,500,000 kW. The general output 
ranged from 2,500,000,000 to 3,000,000,000 kW per annum. 
Coming to consider the electrification scheme for regional sta- 
tions, it was pointed out that those of this type which have 
been built, or are in course of construction, comprise 150,000 
kW, while the increase in the capacity of old stations and 
local stations will bring the figure up to 300,000 kW in 1927. 

Aluminium Production.—Among the subjects discussed at 
the above mentioned conference was that of the production of 
aluminium, which was introduced by M. P. A. Palchin. 
Dealing with the question of providing the country with sup- 
plies of aluminium from its own resources in raw materials, 
the author mentioned that this metal was obtained exclusively 
from abroad at the present time, the pre-war imports having 
amounted to 800,000 poods per annum. The cost of aluminium 
over ten years ago Was 20 roubles per pood, whereas it was 
now from 26 to 32 roubles per pood, including 6 roubles import 
duty. Aluminium production requires cheap electrical energy 
and the possession of good ore, and it is considered that 
the latter point has been radically solved by the investigations 


—— 


which have already been carried out by the Geological Cop. 
mittee, the Bauxite Committee and the Leningrad works. Dy. 
ing 1924 M. S. F. Malyavkin, a geologist, investigated in the 
district of Tikivin the many deposits of bauxite and found 
in three deposits, aluminium ore estimated to amount 
50,000,000 poods, including 20,000,000 poods of firs'-class ore 
corresponding, it is claimed, to the best French bauxite 
These resources would afford a production of 500,000 poods of 
the metal for a period of 20 years. The same geologist also 
established the existence of similar deposits in the north 
extending over a distance of 40 versts. Having regard to the 
insignificant cost of the ore in relation to the cost of clectricg] 
energy, the whole problem is said to turn on the latter point 
which can best be solved by a supply from the Dnieper 
station. 


Book Notice.—‘‘ Cost of Power Production by Internal. 
combustion Engines.”” By G. A. Burls. Pp. 56; figs. 9, 
London: Blackie & Son, Ltd. Price 5s. net. 


Broadcasting Increases Electric Lighting Demand.— 
Electric lighting undertakings in the United States are ex. 
periencing a heavier demand for current for lighting purposes, 
in consequence of the tendency of listeners-in to stay at home 
more in the evenings than formerly. It is expected that the 
sales of current for domestic lighting purposes in the United 
States are showing an increase of roundly two millions sterling 
per annum. 


The British Industries Fair.—The Council of the Fair, 
which is to be held at Birmingham from February léth to 
237th, announces that space is being rapidly taken up, and 
acceptances of the invitations sent out have been coming in 
in satisfactory numbers. Many visitors saw the Fair for the 
first time upon their visit to England to imspect the British 
Empire Exhibition, and many of these have intimated their 
intention of visiting the Fair again this year. It is considered 
that the combining of the London and Birmingham sections 
has many advantages, particularly for those whose business 
gives them an interest in both branches. The City of Bir- 
mingham is to hold a Civic Week during the run of the Pair. 


Electricity in Tin Production.—In the course of his speech 
at the annual meeting of Malayan Tin Dredging, Lid., the 
chairman (Sir E. W. Birch, K.C.M.G.) said that the com- 
pany had received a loan of £100,000 from the Trade Facilities 
Advisory Committee, and orders for new plant to the extent 
of £60,000 had been placed. The foundations for the power 
station were being prepared, and it was hoped to bring the 
power plant into service by next July. The power generated 
would be distributed by means of three or mare overhead 
lines to the dredges, replacing the existing steam plant in 
operation there. ‘The capacity of the plant would be ample 
for the company’s requirements, With margin for probable 
extensions. ‘The use of electricity would mean a great reduc- 
tion in the fuel bill, which was the heaviest item of the 
company’s expenditure. 

Wages and Employment in November.—The monthly re- 
view of industry which appears in the December Ministry 
of Labour Gazette states that workers in the electrical cable 
industry, tramway employés in many centres, and ewiployés 
of certain North-East Coast electricity supply undertakings 
received wage increases. Among the main groups of industry 
showing the number of persons engaged in them are: Elec- 
trical apparatus makers and fitters (not elsewhere sj» cified), 
164,199; gas, water, and electricity undertakings, 45,629; 
and transport and communication, 1,484,173. During Novem- 
ber there was a slight decrease in unemployment in the elec- 
trical manufacturing and contracting industry. 


Foreign Samples and Catalogues.—The Foreign Samples 
and Foreign Catalogues Section of the Department of Wverseas 
Trade is being removed this week from 7, Old Bailey, E.C., 
to the headquarters of the Department at 35, Old Queen 
Street, Westminster, S.W.1. The exhibition will be reopened 
at the new address on January Ist, 1925. 


Polish Electrical Imports.—During July last Poland im- 
ported 1,035 metric tons of instruments, conductors, and 
other electrotechnical apparatus, valued at 2,183.4") zloty 
(£90,000 approx.). 


United States Electrical Exports.—The export »'.\istics 
of the United States for October last show that the value 
of electrical goods sent out exceeded the September total 
by $75,000, or 12 per cent.; the increase as compare! with 
October, 1923, was 8} per cent. Generating machine:y and 
transformers showed. substantial gains, but steam-‘urbine 
generator sets, although double in number those e» ported 
in September, were only half the value, indicating th. busi 
ness was done in very small units. The value of exp rted 
switchboards was less than half of the September ‘gure, 
although 50 per cent. in advance of the October, 192), total. 
Other classes of goods which showed ‘increases as compared 
with September were motors, lamps, household app!anceé; 
radio equipment, and insulated copper wire and cables. 
Telephone exports showed a small decline. 


Unemployment.—A total of 1,181,900 wholly unemployed 
persons was recorded at the Employment Exchanges on 4 
cember 8th. This was 8,354 less than the previous wees 
figure and 103,723 less than on December 3lst, 1923. 
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THE ELECTRICAL REVIEW. 


British Trade Mark Applications. — The following are 
among the recent applications for British trade marks. Ob- 
jections gainst any of the proposed marks may be entered 
within one month from December 10th, 1924. In the case of 
foreign applications, the names and addresses of the British 
atives are also given. 


represer 
Class 8. 


Solodyne. No. 449,071. Apparatus for use in 


Tat. No. 451,647. Class 


wireless telegraphy and telephony. 

g. Apparatus for use in wireless telegraphy and telephony. 
Resistoflex. No. 449,446. Class 8. Wireless receiving sets.— 
J. Scott-Taggart, Devereux Buildings, Devereux Court, 
Strand, london, W.C.2. 


Kylbro. No. 452,404. Class 8. Instruments and apparatus 
for use in wireless telegraphy and telephony.—Klein Bros., 
Ltd., 3, Norton Folgate, London, E.1. 

Knivetown. No. 452,243. All goods included in Class 8.— 
F. Kniveton, trading as S. Corre & Co., importer and factor 
of wireless ap yparatus and batteries, 86, Rosebery Avenue, 
London, E.C.1. 

Perfex. No. 453,304. Class 8. Apparatus for wireless tele- 
graphy and telephony and parts thereof.—Wireless ee, 
Ltd., 35, Panton Strect, Haymarket, london, S.W. 

mer (lettering and design). No. 453,103. Class 8. In- 
struments and apparatus and We thereof for use in wireless 
w and telegraphy.—Seagull, L.td., 21, Spital Square, 
London, E.1. 

eal ion. No. 452,981. Class 8. Philosophical instru- 
ments, scientific instruments and apparatus for useful pur- 
pers, hut not including telephonic apparatus. Electravox. 
No. 452,934. Class 8. Philosophical instruments, scientific 
Ren and apparatus for useful purposes. No. 452,936. 
Class 13. Electrically-operated motor or motor-cycle horns of 
ordinary metal.—E. A. Graham, trading as Alfred Graham 
and Co., Crofton Park Road, London, S.E.4. 

Star of the North (lettering and design). No. 453,408. 
Detector ag for use in wireless telephony and 


Class &. 
Walm Lane, Willesden 


telegraphy.—Wm. Jas. Shaw, 11, 
Green, London, N. W2 

No. 453,179. Class 8. 
telephony gnd telegraphy.—S. Woolf, 
LeadenhaW Street, London, E.C.3. 

Tapa (lettering and design). No. 448,295. Class 13. Plug 
and socket electrical terminals of ordinary metal.—W. J. 
Charlesworth, 88 and 89, Aston Street, Birmingham. 

Weco. No. 452,414. Class 13. Metal goods not included 
in other classes.—Western Electric Co., Ltd., Aldwych, Lon- 
don, W.C.2 

Seecol. No. 452,987. Class 13. Electric lamps and lanterns 
used for stage and other lighting, electric battens and floats 
used for stage lighting, and fittings for said goods.—Strand 
jlectric and Engineering Co., Ltd., 66a, St. Martin’s Lane, 
London, W.C.2. 
' The date mentioned for the following applications is Decem- 
er l7th :— 

M (lettering and design). No. 444,509. Class 8. Dials, 
graduated knobs, keys, receivers, head sets, variometers, and 
vario-couplers, all for use in wireless telephony; also various 
other electrical, telegraph, and telephone apparatus and parts. 
~—Manhattan Electrical Supply Co., Inc., 17, Park Place, New 
York, U.S.A. (Fell & James, 11, Queen Victoria Street, Lon- 
don, E.C.4.) 

Climax (lettering and design). No. 446,996. Class 8. In 
struments and apparatus for use in wireless telephony and 
telegraphy.—Climax Patents, I.td., 182, Church Street, Ken- 
sington, London, W.8. 

Amplex. No. 450,641. Class 8. 
and parts thereof.—Collins & John, [.td., 
Street, Birmingham. 

Polydor. No. 450,197. 


Headphones for wireless 


Rayton. 
Leadenhall House, 101, 


Wireless receiving sets, 
9 and 10, Tenby 


Wireless telephonic apparatus and 
parts and accessories therefor, &c¢.—Polyphonwerke  Gesel! 
, 76, Markgrafenstrasse, Berlin, S.W.68, Germany (F. 
WV. Golby, 3, John Street, Bedford Row, London, W.C.1). 

\ .pliola. No. 452,929. Class 8. Philosophical instru- 
ments, scientific instruments and apparatus for useful pur- 
poses, but not including telephonic apparatus.—Edward 
A. Graham, trading as Alfred Graham & Co., Crofton Park 
Road London, S.E.4 


The German Wireless Ap ee Trade. Dealing in a 
Frankfort newspaper with the question of the economic im 
portance of the radio industry, Dr. Arthur Hamm, of Char- 
lottenburg, states that the big wireless exhibition which was 
rec: ntly opened in Berlin, presented for the first-time a united 
demonstration of the technical efficiency of the German radio 
industry. The exhibitions held early this year at Leipzig, 
Berlin, Hamburg and Stuttgart, were poorly attended and 
were under the influence of a rapidly declining state of trade 
so that at these shows a real idea of German radio efficiency 
could not be obtained. From a technical point of view things 
were then in the development stage. It is stated that this 
has now been altered. The economic situation has hampered 
sone operations and assisted others; prices have been greatly 
recuced until they now frequently approach the economic 
limit, while far more attention has been to tech- 
ni al development and the trade has profited from the sharp 


criticisms levelled against former products. In conclusion, 
Herr Hamm states that special attention is now being paid 
to the improvement of the quality of the apparatus for the 
reproduction of music. 


Electrical Trade Progess in South Africa.—A Reuter 
Trade Service dispatch from Cape Town stated, on November 
2th, that the better tone prevailing in commercial circles at 
Cape Town had been fully maintained. Some of the engineer- 
ing shops which had been slack were fairly busy. Imports of 
electrical material, agricultwral implements and_ machinery, 
fencing wire, standards, &c., Were increasing. There was a 
rush for wireless sets and nearly 2,500 had been sold in the 
Cape Peninsula and neighbouring districts. The dispatch 
added :—‘‘ A prominent feature in industrial development just 
now is the manner in which electrical power is being substi- 
tuted for steam, and even oil power. This has led to a large 
call for electrical machinery and material and the demand for 
power has increased so rapidly in the Cape Peninsula that 
although the municipal power supply has been augmented by 
a 7,500 kW turbo-alternator an order for another is about to 
be placed. In fact, the demand for electrical power and light 
is rapidly increasing all through the Union and altogether 
there are a score or more of- schemes either decided upon or 
under consideration and for which tenders are either being 
called or will soon be called. Owing to the big building con- 
tracts awarded and the plans passed, November has already 
made a record, the value of the work represented by the 
plans passed by the City Engineer's Department at Cape Town 
being about £425,000. The big contracts include the building 
of the post office annexe and buildings for milling companies.” 


Committee on Industry and Trade.—The seventh meeting 
of this Committee was held on December 17th, when Prof. 
D. H. Macgregor, M.A., Professor of Political Economy at 
Oxford, gave evidence. Prof. Macgregor considered that if 
combination and monopoly were to be allowed to continue 
to extend, there should be some method of economic control, 
such as that recommended by the Committee on Trusts in 
1919. In dealing with the settlement of wage claims, Prof. 
Macgregor considered that it would be advantageous for 
employers to promise that if arbitration was resorted to 
instead of strikes, any award made would be antedated to the 
time of the institution of the inquiry; or, alternatively, that 
the trade union concerned could be authorised to advance to 
its members in whole or part the advance claimed, on a 
guarantee that it would be reimbursed in whole or part if 
a favourable decision were obtained. 


New Australian Company.—Among the companies re- 
cently registered in New South Wales was Electrice, Ltd., 
formed with a capital of £100,000 to carry on the business 
of machinery manufacturers and civil, mechanical, and 
general engineers. 


The Melbourne Electric Supply Co.—On October 22nd 
last the Premier introduced into the Victorian Legislative 
Assembly a Bill to extend the franchise of the company for 
10 years, with an option of the Government's acquiring the 
undertaking at the expiration of 5 years or 74 years. The 
Bill further provided for a limitation of profits and for price 
control. The Premier said that it was estimated that the 
company would have to spend at least another £800,000 before 
its existing term came to an end, and this would bring the 
total value of the assets to about £4,000,000. The company 
had agreed in principle to the fundamental conditions of the 
extension, which were :—The Government to have the option 
of purchase as above-mentioned, and, in certain circumstances, 
the company to be able to call upon the Government to 
take over the undertaking at the end of five yeurs; acquisi 
tion, when effected, to be based upon the “residual ’’ value 
of assets less deprec‘ation at an average of 3 per cent. per 
annum; the distributable profits to be limited to 7 per cent. 
per annum upon the ordinary capital and to 8 per cent. on 
the 8 per cent. preference capital; the company to carry out 
works of improvement and extension as required by the 
Government, and to purchase all its requirements of power 
from the State; and the company not to issue further capital 
except with the approval of the Government. Thus the 
company would become, in effect, the manager of the under- 
taking under the contro! of the Government. 

The Bill passed through all its stages with only one minor 


amendment. 


Indian Electrical Trade Increasing.—In the course of a 
dispatch, dated November 29th, from Bombay, Reuter’s Trade 
Service refers to the signs which have begun to appear of a 
revival in general trade and states that a demand for wireless 
listening-in sets has sprung up. “India presents unlimited 
scope for the development of wireless telephony, but unfortu- 
nately the prices asked for sets are still too high, being be- 
yond the means of many.”’ The dispatch continues :—‘‘ The 
demand for the best type of electrical goods is surprisingly 
increasing with the development of town electrification pro 
jects. In this the British manufacturer has the advantage 
over many of his competitors who are selling cheap and 
usually inferior apparatus. Domestic installations with the 
latter class of goods have proved by no means economical and 
many Indian customers are now insisting on British goods 
There appears to be room for the representation of a good 
many more British electrical firms in India.”’ 
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on July Ist had reached its maximum after the 
the shipyards and 850 at the mechanical workshops. 
Russian orders for locomotives. 
German competition. 


Trade Service (Stockholm). 
German Import Restrictions 
imported into Germany 


lamps. 


Destruction of Swedish Electrical Works.—On December 


14th a fire occurred at the works of the Ecks Electrical Co., 
at Partille, Gothenburg, causing damage 
£100,000. 


Social Events.—Over 200 mémbers of the M.E.M. Social 
and Athletic Club attended the Club annual dinner and con- 
cert at Birmingham on Friday last. The whole of the pro- 
gramme was provided by members of the works and office 
staff y ~ company (the Midland Electric Manufacturing 
Co., Ltd.). 

A successful fancy dress carnival and dance was held by the 
Social Club of the County of London Electric Supply Co., 
L.td., at Cannon Street Hotel on Friday evening last. The 
costumes were of pleasing and original design, and a number 
of prizes were awarded for those adjudged the best. Novelties 
were numerous, and the excellence of the dance music, pro- 
vided by Bert King’s Syncopated Orchestra, greatly added to 
the enjoyment of the dance, which was attended by about 300 
of the staff and friends. 


Electrical Industry in the U.S.A.—Information regarding 
the position of the electrical industry in America may be 
yuthered from a statement published in the Electrical World 
for December 6th. The General Electric Company has re- 
cently appropriated $3,500,000 for manufacturing stock to 
lessen unemployment. Mr. Gerard Swope, president of the 
company, has made the following statement to our contem- 
porary :— 

* During this vear the orders of the General Electric Com- 
pany decreased from $71,220,000 in the quarter ended June 
80th to $58,390,000 in the quarter ended September 30th. To 
ameliorate the condition incident to the laying off of a large 
number of old and valued employés, the company authorised 
the placing of orders on the factory in the amount of 
$3,500,000, this apparatus to be manufactured during the 
period of diminished business and put in stock. This appro- 
priation applies to all the plants of the company producing 
apparatus that can be stocked and for which there will be a 
demand as business revives. This will not only have the effect 
of keeping more of our men employed, but will also place the 
company In a position to serve its customers better.” 


Lighting and Power Notes. 


Alloa.—ProroseD or UNDERTAKING.—The Town Coun- 
cil has decided to delay until May next a recommendation 
by the Electricity Committee that negotiations should be 
continued with the Scottish Central Electric Supply Co. for 
the sale of the Council's electricity undertaking. At May of 
this year the accumulated losses of the undertaking amounted 
to £38,700. Arguments in favour of delay were brighter 
prospects and the probability of the undertaking being taken 
over by the Government. 


Australia.—Hume  Reservor.—The Federal, Victorian, 
South Australian. and New South Wales Governments have 
approved the proposals of the recent conference regarding the 
construction of the base of the Hume reservoir to the full 
extent of 2,000,000-acre ft. The resolutions of the conference, 
which have been approved by the above Ministries, were that 
provision should be made for outlet works at the Hume 
reservoir suitable for hydro-electric generation, and that the 
cost of such additional works, estimated at £40,000, shou!d 
be borne in equal shares by the Governments of New South 
Wales and Victoria, which Governments should have the sole 
use of any power generated at the reservoir.—Reuter's Trade 
Service (Melbourne). 


Aylesbury.—SreciaL OrDER.—The Electricity Commissioners 
have made a Special Order authorising the Town Council to 
supply electricity to parishes in the rural areas of Aylesbury, 
High Wycombe, Tring, and Berkhamsted, and in the urban 
districts of Thame and Tring. 


Swedish Engineering Industries.—Ekonomisk Oecversikt 
states that employment in the engineering industries, —- 
riod 
depression, again shows a decrease, the number of workers 
employed on October lst being 39,480, a decrease of -— 

e 
decrease at the shipyards is seasonal, while that in the 
mechanical workshops is chiefly due to the absence of new 
The electrical industry has 
increased its employés by 340 in consequence of orders placed 
by the Swedish railways, but it is st:ll suffering from keen 
iti The situation in all the engineering 
industries is considered unpromising, and orders are becoming 
scarcer and foreign competition more troublesome.—Reuter’s 


Removed.—Among _ the 
articles recently placed on the list of goods which may be 
i i without licence are electric arc 
lamps, mercury-vapour lamps, quartz lamps, and other similar 


estimated at 


Suppty.—The Urban Distric; Council 
has sealed an agreement for an electric lighting scheme by 
the Southern Counties’ Electric Light & Power Su; ply, Ltd. 


Bideford.—Srecian OrpDer.—The Electricity Commissioners 
have submitted to the Minister of Transport for co: 


urm 
an Order made by them authorising the Bideford Distr 
Electric Supply Co., Ltd., to supply electricity in the oroughs 
of Bideford and Great Torrington, the Urban District of 
Northam, and parts of the Rural Districts of Bidefori, Bary. 


staple, and Torrington. 


Brighton.—Loan Sanctionep.—The Corporation tas re 
ceived sanction to the borrowing of £58,936, on account of 
an application for £76,747, for the following purposes :— 
Buildings, £12,800; mains, £28,000; plant, £23,136. 


Bradford.—ExtEnsion or Suppty.—The borough electrical 
engineer (Mr. T. Roles) has prepared a scheme for th» supply 
of electricity in Clayton at an estimated cost of £111). [f 
a satisfactory arrangement is made with the Yorkshire Elec. 
tric Power Co., the scheme will be submitted to the Electricity 
Commissioners for sanction. Meanwhile the Corporation is 


applying for a Special Order authorising it to supp!y elec. 
tricity in the area. 
Continental.—France.—A_ new hydro-electric plant to 


utilise the water power of the River Herault, in the |epart- 
ment of that name, was recently inaugurated. The work has 
been carried out for the Co-operative Agricole d’Electricité de 
St. Martin, of Bertrand. The plant at the power station, 
which is supplying energy to 52 communes in the district. 
comprises three 70-kW turbo-alternators. The current is 
stepped up for transmission purposes to 13,500 V, the pressure 
being reduced to 110-190 V at small transformer stations 
established in the villages supplied. Altogether about 160 
miles of h.p. distribution mains has been established. 

‘ue Tyrou.—The Tiroler Wasserkraftwerk Gesellschaft, of 
Innsbruck, is increasing its capital from 20 to 30 million 
kronen to enable it to proceed with the construction of the 
hydro-e'ectric plant which is to be established at Jenbach, in 
the Tyrol, to utilise the water power of Lake Achen. 

Po.anpD.—The new central power station which is being 
established at Plotrkow by a Belgian undertaking, the Socitté 
des Entreprises Electriques en Pologne, is rapidly approach- 
ing completion, and is expected to be put into operaticn early 
in the New Year. 


Conisborough (Yorks.).—Evecrricity Suppty.—The | rban 
District Council has requested the Electrical Distribution of 
Yorkshire, Ltd., to give early attention to the provision of 
mains, &c., for the lighting of the streets of the Conisborough 
Housing Association scheme, and to submit details and esti- 
mates for the work. It has also decided to ask the York- 
shire Electric Power Co. to supply electrical energy tv the 
plant at the reservoir. 


Dalbeattie.—Street Licutinc.—The Town Council has ap- 
proved a scheme submitted by the recently-established [lec- 
tric Lighting Co. for the lighting of the etreets by c¢lec- 
tricity in place of the present gas lamps. Most of the private 
houses and business premises in the town have been fitted for 
electric lighting. 


Grays.—Loan Sanctionep.—The Urban District Counci! has 
received sanction to a loan of £4,100 for cable extensions, Xe. 


Hawaiian Hawaiian Electric 
Co., which supplies electricity to Honolulu and the plantations 
of Oahu, is to install three new e¢éets, with an additional 
capacity of 50,000 h.p. 


or Suppry.—The first supply of 
electricity was received at the Lynde Street station at |ior- 


wich from the Lancashire Electric Power Co.’s generating — 


factory at Radcliffe on December 18th. The machinery was 
set in motion by the chairman of the Electricity Committee. 


Hoylake and West Kirby.—New Piant.—The Urban Lis 
trict Council has recently put a new generating set into com- 
mission. It is similar to the one installed thirteen years a0, 
which has been found inadequate to cope with the growing 
demand. The new plant includes condenser, cooling tov <r, 
and boiler. At the inaugural ceremony it was stated that ip 
1902, when the electricity undertaking was inaugurated, *1¢ 
Council had 275 costomers; now it had 2,230, and a put 
capacity of 1,425 kW, against 375 kW twenty years ago. 


Irish Free State.—Lirrey Scuemes Inquiry.—During 
further consideration by the Free State Joint Parliaments: 
Committee of the Dublin Electricity Supply Bill, Sir Jo n 
P. Griffith, the chief promoter, was examined. He estima‘ 
that the River Liffey, under the scheme submitted in the I 
would be able to supply all the needs of Dublin and distr: ' 
making ample provision for generating and transmitting loss’ s. 
The total available power was estimated at 50,784,200 k\\h 
per annum. The gross cost of the entire scheme would 
£1,168,000, which included £161,116 interest during the four 
years of construction. Dr. Jeffcott, supporting the scher-, 
said that the gross imports of coal iuto the whole of Ireland 
were about 4} million tons per annum, and of that abov' 
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two-thirds would be for power purposes. Mr. Wm. Cash, 
principa: of Cash, Stone & Co., accountants, London, ex- 
d the opinion that this Bill went further fan any. 
other sclieme he had seen in the direction of giving to the 
consumer the benefit of any lessening of the cost of pro- 
duction resulting from extensions of the supply. Herr 6uchi, 
the Swiss expert, who reported to the Dublin Corporation on 
the pot-ntialities of the River Liffey, next gave evidence. He 
stated that his report was prepared on conservative lines. 
The cost of production of electricity might not be exactly as 
anticipaied owing to things they could not foresee. He entered 
on an examination of the technicalities of the Corporation 
scheme (Which is to be considered by the Committee at a 
later stage) and compared it in certain aspects with the rival 
scheme 
The Committee’s sittings were continued this week. 


Londen.—Stoke Newincton.—The Electricity Committee 
has recommended to the Borough Council that the following 
work be carried out under the hire-purchase system :—Wiring 
of consumers’ premises, £500; supply of electric cookers and 
heaters, £300. 

Application is being made for sanction to the borrowing of 
£10,000 for mains and services, and £2,000 for meters. 

HAMMERSMITH.—The Electricity Committee has received a 
report from Mr. J. H. Rider, consulting engineer, dealing 
with the extension of boiler house plant, in which he recom- 
mends that a 45,000- to 50,000-lb. boiler with automatic 
stokers be installed in lieu of the Davey-Paxman boilers, Nos. 
8, 9, and 10, which are no longer in commission. 

St. Pancras.—The Borough Council has received sanction to 
the borrowing of £43,000 for the installation of a 10,000-kW 
turbo-alternator at King’s Road power station. 


Lowestoft.—Prorosep BuLk Suppty.—The Corporation has 
instructed the general manager to make inquiries of the 
Corporations of Norwich and Great Yarmouth as to whether 
they would be prepared to supply electricity in bulk to the 
Corporation. 


New Zealand.—Dvnepin.—The accounts of the City Coun- 
cil’s electricity undertaking (engineer: Mr. M. C. Henderson) 
for the year ended March 31st last show a total revenue of 
£14,555, as compared with £115,748 in the preceding year. 
Working expenses absorbed £46,347, as against £37,397, leav- 
ing a gross profit of £74,541 (£78,368). After deducting 
capital charges there was a net surplus of £17,636, as com- 
pared with a surplus of £27,288 in 1922-23. A total of 
21,701,042 kWh was sold, as against 20,092,361 kWh in the 
preceding year, and the connections increased from 24,737 
to 26.608 kW. The maximum supply demanded rose from 
7,070 to 7,360 kW. 


Northern Ireland.—LwuxGan (Co. ArMAGH).—In furtherance 
of the scheme for the electric lighting of Lurgan, the ‘town 
Council has held a consultation with Mr. Pleasance, the engi- 
neer, who explained the details of the scheme, and estimated 
the cost of the undertaking to be about £11,000. Further con- 
sideration was adjourned. 

DoxacuaDee (Co. Down).—The Urban District Council is 
applying to the Ministry of Commerce for an extension of 
4 year for carrying out the Donaghadee Electricity Order, 


_ Preston.—ELectTRIcITy Orper.—The Town Council is apply- 
ing for an Order authorising it to extend its area of elec- 
tricity supply so as to include the Urban District of Leyland. 


Price Reductions.—Reductions in the charges for elec- 

a have been made or recommended in the following 
istricts — 

Lonpon.—City of London Electric Lighting Co., Ltd.— 
Lighting: For the winter quarters 6d. per kWh for the first 
7 kWh per 30 watts connected, for the summer quarters 6d. 
per k\\Vh for the first 3 kWh per 30 watts connected, and 4d. 
per k\h for all energy consumed per quarter in excess of 
such quantities. Power: 1d. per kWh, plus a fixed charge 
of 10s. per quarter per kW of connected demand. Heating: 
2d. per kWh. 

Tyxrwoura.—Lighting: Flat rate from 53d. to 54d. per 
kWh. Net rateable value system: The kWh charge reduced 
from '\d. to Id. To tariff consumers the following optional 

resid ntial tariff is proposed: 1s. per room per month 
during the winter months, and Qs. per room per month during 
the suinmer months, plus Jd. per kWh consumed. No meter 
rent t» be charged, and accounts to be subject to a discount 
of 5 per cent. 

RavcLirre.—Domestic heating: A flat rate of 1d. per kWh. 

We. rworta.—Lighting : 64d. per kWh. Power for domes- 
tic purposes: First 300 kWh per quarter, 14d. per kWh; ai! 
energy in excess of this amount, 14d. per kWh. 


Radcliffe.—Loan Sanctionep.—The Urban District Council 
has received sanction to the borrowing of £17,593 for plant, 
sub¢tations, and mains. 


oF Suppty.—The Urban Dis- 
trict Council's electricity undertaking was formally inaugu- 
rated on December 16th. _ Electricity is obtained in bulk from 
the Yorkshire Electric Power Co., and distributed by the 
Council. An exhibition of electrical appliances was also opened 
On the same day. 


Southam.—Orposition To OrDeR WitTHDRAWN.—The Rural 
District Council has decided to withdraw its objection to the 
Southam and District Electricity Special Order, and to give 
consent to the application. 

South Shields.—Year’s Workinc.—The report on the work- 
ing of the Corporation's electricity undertaking (engineer : 
Mr. J. Edgar) for the year ended March 3lst last shows a 
total revenue of £84,558, as compared with £86,139 in the 
previous year. Working expenses amounted to £44,956, as 
against £41,944, leaving a gross profit of £39,602 (£44,195), 
to which was added interest on investments, making a total 
of £41,612. After deducting capital charges and expenditure 
charged to net revenue account, there was a net surplus of 
£7,774, as compared with £7,997 in 1922-23. During the 
year £41,110 was spent on capital account, the main items 
being £11,730 for buildings, £15,444 for machinery, and 
£10,210 for mains. The sales of electrical energy increased 
from 7,262,586 to 7,717,158 kWh, and the average price 
obtained per kWh fell from 2.72d. to 2.52d. 

Stockton-on-Tees.—Loans SanctioneD.—The Town Council 
has received sanction to loans of £6,500 for extending the 
electricity supply to the Oxbridge district and £2,760 for exten- 
sions to the Norton district. 

Tynemouth.—Etectricity Surrty.—The Corporation has re- 
ceived a request from the Tyne Commissioners for a quotation 
tor a supply of electricity to the Docks area on a five-years’ 
agreement. The electrical engineer states that the bulk supply 
agreement: will terminate in 1927, and the Corporation has 
instructed him to obtain from the Newcastle Electric Supply 
Co. terms for an extension of the agreement. 

1.oAN.—Application has been made for sanction to borrow 
£15,000 for electricity extensions. 

Weardale.—Exectricity Scueme.—The Rural District Coun- 
cil is considering a scheme for supplying the valley with elec- 
tricity. The electrical engineer has submitted a report which 
estimates the cost at £29,080, with an additional £5,000 to 
cover the cost of overhead lines, transformer, switchboard, 
&c., if power supplied by the company operating in Durham 
is used. The matter has been referred to a special committee. 

Weymouth.—1an.—The Corporation is app'ying for sanc- 
tion to borrow £2,000 for mains and services. 

Wokingham.—Evectricity Surrty.—The York Town and 
Blackwater Gas Co. has applied to the Town Council for its 
consent to an application for a Special Order to supply elec- 
tricity within the borough. The Council has appointed a 
committee to consider the question. 

West Indies.—Porto Rico.—The Hydroelectric Co., of 
Ponce, has applied to the local Public Service Commission for 
a licence. If this is granted it will ultimately involve the con- 
etruction of three or four power stations.—Commerce Reports. 


Tramway and Railway Notes. 


Bradford.—Tramway Fares.—The City Council, at its ad- 
journed meeting on December 16th, held specially to consider 
the introduction of penny tramway fares in January and the 
position of the existing cheap weekly and transferable passes, 
decided to approve the penny fares but to disapprove of the 
Tramways Committee’s proposal to discontinue the passes. 

Chile.—SantT1AGo.—According to Commerce Reports, a de- 
cree has been issued by the Ministry of the Interior granting 
permission to a Santiago engineer to construct a subway 
traversing the streets of Santiago. The concession is for a 
period of 20 years, and, among other conditions, that 
one section, the line under Alameda de las Delicias from 
the Plaza Italia to Plaza Argentina, a length of about 14 
miles, is to be completed within a period of five years. The 
estimated cost of this section is 60,000,000 paper pesos. 

Edinburgh —-Prorosep New Rovute.—The tramway mana- 
ger has been instructed to report upon a proposal to lay a 
tramway along East Prewton Street and Dalkeith Road to 
Cameron Toll. 

Keighley.—Raittess Cars.—Ruilless cars have now super 
seded trams on the whole of the Keighley Corporation tramway 
system, the last of the three routes having been converted 
Double- and single-deck vehicles of the Straker-Clough type. 
with bodies by the Brush Electrical Engineering Co., have been 
put into service. The conversion has been carried out without 
any interruption of the service. The rails have been removed 
and the road reinstated on the Utley route. The rails are 
being taken up on the Stockbridge route, and it is hoped that 
before spring the whole of the work will have been com 
pleted. The double-deck vehicles carry 50 passengers, and 
the single-deck vehicles are intended for one-man operation 
during the quieter times of the day. 

New Cars.—The Tramways Committee is seeking sanction 
to purchase four more double-deck railless cars from Messrs. 
Clough, Smith & Co., Ltd., at an estimated cost of £8,500. 


London.—Prorosep Tramway Linx.—The Daily Telegraph 
states that the London County Council is seeking the permis- 
sion of the City Corporation to lay an unelectrified single line 
in Farringdon Street and New Bridge Street, between the 
existing tramways in Farringdon Road and those on Blackfriars 
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Bridge, in order that the Council’s double-deck tramcars on 
the Northern system may be transported to the repair depét 
at Charlton. The line would be used solely for the transfer 
of cars by haulage from the Northern to the Southern system, 
and only at night or within such specified times as the Cor- 
poration might fix. 


Southern Railway.—E.ecrrirication.—A recent report upon 
the progress of the electrification of the South-Eastern section 
of the system indicates that 180 miles of conductor rail has 
been laid, while about 200 miles of running track has been 
bonded and 50 miles of high-pressure cables laid. A repairing 
shed, which will be the main depdét for the electrical stock, is 
being erected at Slades Green. On the South-Western section 
work is proceeding rapidly in the electrification of the 
Dorking and Guildford lines. 

Swansea.—Inquirny.—On December 16th Mr. C. R. Ker- 
wood, of the Ministry of Health, held a local inquiry into an 
application by the Swansea Corporation to amend its Acts 
of Parliament so as to enable it to advance the Swansea Im- 
provements and Tramways Co. moneys from time to time for 
tramway track renewals, &c. Mr. David James, J.P., 
managing director of the company, supported the Town Clerk 
in the application, and it was stated that the advances would 
be repayable with interest before December 31st, 1942, at 
which time the Corporation had the right to take over the 
whole of the tramway undertaking. During the past three 
years nearly £80,000 had been spent by the company on im- 
provements and renewals, and that for the current year the 
expenditure was £45,000. There was no opposition to the 
application, and the Inspector’s report will be received in 
due course. 

Woverhampton.—Purcnase or Tramway.—The Town Coun- 
cil has confirmed the purchase of such portion of the Wolver- 
hampton and Dudley tramway within the urban districts of 
Sedgley and Coseley as is situate in the main road from 
Wolverhampton to Dudley on the terms contained in the 
recent report of the Tramways Committee. 


Telegraph and Telephone Notes. 


Continental Telephony.—Lona-Distance Srervices.—There 
is now direct telephonic communication between Vienna and 
Rome (410 miles), via Trieste. The charge for a three-minutes’ 
conversation is 5s., and for an urgent conversation thrice this 
rate, says the Evening News. Rome is also in direct com- 
munication with Paris (700 miles), via Switzerland, and in 
a few weeks Vienna and Paris (670 miles) will also be directly 
connected. 

The new direct telephone line between London and Berlin 
via Emden was tested during the night of December 16th-17th 
for the first time by the London ,General Post Office. The 
correspondent of a Berlin newspaper in London was able 
to telephone a long article to his Berlin office, which was 
successfully taken down, only two words being incomprehen- 
sible. It is stated in Berlin that the experiments will be 
continued and the line possibly opened for public use next 
year.—Reuter (Berlin). 

ENGLAND-HOLLAND Service.—Four out of the twelve circuits 
provided on the recently-laid telephone cable from England to 
Holland are now in operation. T'wo of them are working to 
Amsterdam and two to Rotterdam. The opening of the re- 
maining eight is delayed until the Dutch authorities provide 
the necessary land-lines. When these are ready—some time 
early in the New Year, it is hoped—direct telephone commu- 
nication will be available between London and almost all 
parts of Holland, possibly also to Hamburg. Direct communi- 
cation with Berlin, however, is not likely until another cable 
is laid. It was understood that the Dutch Government was 
prepared to bear its cost, but difficulties have arisen and the 
matter is still under negotiation.—Evening News. 

The Telephone Service.—FRaNKLIN ExcHANGeE.—A new ex- 
change named Franklin is being discovered by users 
of certain lines formerly attached to the Victoria 
(London) exchange. It is housed in the same building 
at Westminster, and its operators use an_ extension 
of the Victoria switchboard. In a few months, however, new 
and permanent exchanges are to be opened in the neighbour- 
hood. Franklin came into being a short time ago because 
the Victoria exchange, which has more than 10,000 lines, 
was full.—Daily Mail. 

DEVELOPMENT AssocIATION.—A deputation from the Tele- 
phone Development Association, which was received on 
December 18th by the P.M.G., Sir William Mitchell-Thomeson, 
and Viscount Wolmer, M.P., at the General Post Office, was 
introduced by Sir Alexander Roger, chairman of the Associa- 
tion, supported by Mr. Hugo Hirst, Sir George Sutton, Bart., 
Mr. Frank Gill, and other members of the Council of the 
Association. The general purpose of the deputation was to 
invite the Postmaster-General’s official approval of views 
on telephone development which had already been submitted 
to him in the form of a memorandum. The deputation further 
urged the advisability, in the interests of national efficiency 
and employment, of the Government adopting a forward and 
continuous policy of telephone construction, extending over 
a period of at least 15 years. 


The Telegraph Service.—TeLerHone DELIVeRY.—The Gen. 
eral Post Office has announced that during the ( hristmag 
holidays the Central Telegraph Office is making arrangements 
for the delivery of telegrams by telephone over an extended 
area, A wider use is being made of the telegram-telephone 
service, and it is computed by The Times that alter the 
closing of. telegraph offices some 80 per cent. of the tele. 
grams received at the Central Telegraph Office can now be 
= by telephone within a radius of approximately 
miles. 


Radio Notes. 


Broadcasting in Schools.—I..C.C. Drcision.—At a meeting 
of the London County Council Education Committee, on 
December 17th, an urgency report was presented by the 
Elementary Education Sub-Committee. After consideration 
it was decided that the installation of radio receiving appar. 
atus in public elementary schools should be permitted for 
purposes of the curriculum, provided that the liability of the 
Council was limited to the payment of the fees for the annua! 
licence. It was further decided that where such apparatus 
was installed solely for purposes of recreation outside school 
hours no liability should be incurred by the Council. It was 
stated that about 130 schools had receiving sets as part of 
the science and handwork scheme, and that during the 
current year the Council had spent £25 in annual licences. 
Children were taught how to make and assemble the parts 
necessary for the reception of telegraphy and telephony. The 
use of the apparatus helped to associate science more clearly 
with modern progress, and stimulated a healthy activity which 
continued after school hours, thus quickening interest in 
school matters on the part of parents.—The Times. 


Canada.—Raitway BroapcastinG.—The Canadian National 
Railways have provided, between the Pacific and Atlantic, ten 
broadcasting stations; receiving sets are provided at cost price 
for the railwaymen, who number about 100,000, and it is 
hoped that by means of the new station at Moncton, New 
Brunswick (CNRA) passengers who now listen to the local 
stations while travelling in Canadian express trains will be 
able to hear English programmes as well. 


Italy.—Increasep CaprtaL.—Several Italian companies inter- 
ested in broadcasting are about to increase their issues of 
capital stock. according to Commerce Renorts. The Societa 
Anonima Radiofono is to increase its capital from 10,00 to 
6.000.000 lire. Similar increases are: The Societa Anonima 
Radioaraldo of Rome from 1,000,000 to 1,600,000 lire, and the 
Societa Italiana Radioaudizioni Circolari of Milan from 


100,000 to 1,500,000 lire. 


Latvia.—Broapcastina Station.—A contract for the con- 
struction of a broadcasting station at Kovno has been granted 
to a French firm, says Commerce Reports. 


Foreign Apparatus.—-Emsarco Removep.—The period 
during which it was agreed between the B.B. Co. and the 
Post Office that the radio industry was to be protected against 
competition from the Continent—particularly Germany, where 
Wages are very low—expires at the end of this year. The 
General Post Office states that after January Ist radio 
receiving licences will not contain the clause stipulating that 
sets or components used in this country must not be of 
foreign manufacture. The reasons that have impelled the 
Postmaster-General, Sir William Mitchell-Thomson, to reach 
this decision were stated to the Daily Mail by a Post Office 
official to be : ‘* The Postmaster-General does not consider that 
he can defend any attempt to afford protection to British ap- 
paratus by the licensing system or otherwise than as part of the 
general fiscal system of the country.’’ It was explaine! that 
the protection was afforded for a limited period to help 4 
young industry in making a start. 


United States——Mine Rescvus Work.—Experimen's on 
underground reception of surface broadcast radio sinals, 
for the purpose of developing a super-sensitive underground 
radio receiving set to be used in mine rescue work, were 
conducted with excellent results at the Pittsburgh <‘ation 
of the Bureau of Mines during the recent transatlantic ‘ests. 
A Government station in a cellar was used, and loud-speaker 
reception of several English and Continental stations was 
reported. Two sets were used, one being of the superhetero- 
dyne type and the other having a 50-ft. antenna. Mr. Jahosky, 
the Government radio engineer in charge of the experiment, 
says he is now working on a radio set suitable for use 2 
mine rescue work.—Reuter (Pittsburgh, Pa.). 


New Zealand.—Licensinc Rapio Draters.—A Bil] provid- 
ing for the licensing of radio dealers and the application of @ 
portion of the fees thus collected to the assistance of Lroad- 
casting agencies has been introduced in the New Zealand 
Senate. Arrangements have already been made for the for 
mation of a company to operate 400- and 500-watt stations, 
one in each centre, but further progress is impossible until 
the legislation is passed.—_Commerce Reports, 
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Contracts Open and Closed. 


(The date given in parentheses at the end of the paragraph 
indicates the issue of the EuectricaL REVIEW in which the 
“ Official Notice appeared in our advertisement pages.) 


Open. 


Ashford (Kent).—December 24th. Urban District Coun- 
cj. Three 500- to 600-b-h.p. vertical-cylinder heavy-cil 
engines for the Electricity Department. 15,000 yards 1.p. 

le, 12,000 yards e.h.p. feeder and 5,000 yards 
(December 12th.) 


distributor cab 
service cap 
Australia, — MELBOURNE. — January 13th. Postmaster- 
General's Department. Telephone indicators and induction 
coils and registers. January 20th. Condensers. January 
jst. Automatic telephone switchboards. (November 28th.) 
February 3rd. Generators, switches and resistances, react- 
ances and telephone parts, switchboard keys and switchboard 
jacks. February 10th. Pedestal and hand sets. April 2st. 
4utomatic telephone switchboards and associated apparatus. 
February 2nd. State Electricity Commission of Victoria. 
»000-V transformers and spares. 

Sypvey.— February Lith. New South Wales Government 
Railways. Two lighting storage batteries. February 4th. 
Two motor-driven air compressors. February 18th. Four 
25-cycle, 500-kKVA transformers.—Reuter’s Trade Ser- 
vice (Melbourne). 


January 27th. Sydney Municipal Council. High-pressure 
cil circuit breakers. 
February 4th. Public Works Department. Two motor- 


driven self-cleaning water screens.* 


Barnes.—January 12th. Electricity Department. One 
40-kW rotary or motor-converter, with transformer and 
switchgear. (December 19th.) 

Belgium.—December 29th. Belgian State Railway 
authorities (Office de ]’Electricité), 25, Rue de la Charité, 
trussels. Armoured cable, terminal boxes, junction boxes, 
and insulating material. Particulars on application to Cahier 
des Charges Special No. 4-40. 


Bournemouth.—January 9th. Corporation. Wiring, &c., 
for electric lighting at the Sanitary Hospital, Gloucester Road. 


(See this issue.) 


Cardiff.—January 19th. Electricity Department. One 
water-tube boiler with mechanical stoker, one 320-tube econo- 
miser, and one chimney cooling tower complete. (December 
19th.) 

Dartiord.—January 17th. Electricity Department. Ex- 
tensions to the electricity department, including artesian well, 
70-kW rotary converter and e.h.p. and d.c. switchgear. (See 
this issue.) 


Egypt.—Catro.—January 6th. General manager, Egyptian 
State Railways. Telegraphs and telephones, Cairo station. 
Supply of transformers, switchgear, and cables. Specification 
from the Stores Department, Saptia (Cairo) or Gabbary 
(Alexandria). 

December 30th. Secretariat of the Municipality of Bénr- 
Souef. Supply of electrical material necessary for the elec- 
trical installation of the town.—Reuter's Trade Service (Cairo). 


France.—January 3rd. Le Syndicat Intercommunal du 
Department des Deux-Sevres pour le Distribution de |’Energie 
Electrique, 4, Rue de la Prefecture, Niort. One 30,000/15,000- 


kVA transformer. 


Glasgow.—January 13th. Corporation. Electric light- 
ing, beils, telephones, and tire alarm installations in connec- 
tion with the erection of the sanatorium at Mearns, Renfrew- 
shire. Specifications from Office of Public Works, 64, Coch- 
rane Street. 

January 6th. Electric lighting installation in connection 
with the Balmoral Street, Scotstoun, and West Craigton hous- 
ing schemes. Specifications, &c., from Mr. R. B. Mitchell, 75, 
Waterloo Street, Glasgow. 


Guildford.—January 9th. Board of Guardians. Electrical 
wiring and fittings for the Infirmary Children’s Home, &c 
(December 12th.) 


Horasey.—January 15th. Electricity Department. Bat- 
tery regulator and electrical control for the generating station. 
(See this issue.) 

_India.—Bompay.—February 2th. Bombay, Baroda, and 
Central India Railway Co. Electrification of Bombay subur- 


ban ines: Sub-station and track sectioning switchgear and 
accessories, rotary-converter sets and transformers; or, alter- 


hative.y, automatic sub-stations, sub-station equipments and 


track sectioning switchgear. (December 12th.) 
January 20th. . Impedance bonds for track circuiting. (See 


this issue.) 
January 2nd. India Store Department. Electric cells for 


railway carriages. (See -this:issue.) 


§8.E.—January 12th. Borough 
Council. Six or 12 months’ supply of electric lamps. Main- 
tenance of electric lighting, heating and power installations, 
telephones, &c., for 12 months. Forms of tender from Mr. W. 
Bell, borough surveyor, Town Hall, Camberwell Green. 

Lonpon County Councit.—January 19th. 3,700 tons of stan- 
dard steel girder tramway track rails, lipless track rails and 
fishplates, and, alternatively, 4,700 tons of such rails and 
bolts; 700 tons of conductor tee rails. Chief Engineer, Old 
County Hall, Spring Gardens, S.W. 


3rd. Electricity Committee. 62 
electric wash boilers. (See this issue.) 


Ormskirk.—December 27th. Board of Guardians. Wire- 
less installation at the Institution, and, alternatively, for the 
provision of loud speakers in one, three, and six wards, con- 
trolled by a central switchboard; also for the installation of 
approximately six aerials with one or more receiving sets, as 
may be required. Particulars from the Master, 74, Wigan 
Road, Ormskirk. 


Sheffield.—January 3rd. Electricity Department. Ma- 
terials and works for three transformer sub-stations. Mr. 8. E. 
Fedden, manager, Electric Supply Department. 


South Africa.—JonannessuRG.—January 17th. Municipal 
Council. Traction-testing panel, tramway motors and spares, 


electric cable.* 


Stoke-on-Trent.—January 14th. Electricity Department. 


L.p. switchgear. (December 12th.) 


Uruguay.—Montevipeo.—February 12th. State Electricity 


Works. 104,500 metres of rubber-insulated cords.* 
February 13th. Lubricating oils.* 
February 16th. Copper wire and cable.* 


February 17th. 745,000 metres of special cables for outside 


use under inclement conditions. (Hackethal type).* 


“Further particulars can be obtained at the Department of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, S.W.1. 


Closed. 


Aldershot.—Education Committee. Accepted:— 
Wiring West End Schools for electric light (290).—Mr. A. Sutton. 


Argentina.—Buenos Ayres Central Argentine Railway Co., 


4 


Power Railway Signal Co., Ltd.—Modern Transport. 


Bexhill.—Electricity Committee, Recommended:— 
2,500 yd. cable (£558).—Enficld Cable Works, Ltd. 


Exeter.—St. Thomas Board of Guardians, Accepted:— 


Electric lighting of the institution (€237).—Hubber & Sons, Exeter. 


Faversham.—Town Council. Accepted:— 


Pipe work at the electricity works (£233) and an overhead tank (£90).— 


Semark, Ltd. 


Government Contracts.—The following Government con- 


tracts were placed during November, 1924: 


Apmiracty Contract anp Purcnase DerartMent 
Turbo-alternators.—Fraser & Chalmers Engineering Works, Ltd 


Water-tube boilers.—Stirling Boiler Co., Ltd. 
20-ton electric capstans.—Cowans, Sheldon & Co., Ltd 


Cells.—London Battery & Cable Co., Ltd. 

Electric travelling crane.—Marshall, Fleming & Co., Ltd. 

Electrodes.—Quasi-Are Co., Ltd. 

Electric lamps.—General Electric Co., Ltd.; Edison Swan Flectric Co., 
Ltd. 


Electric locomotive.—British Electric Vehicles, Ltd. 


War Orrice. 


Generating sets and spare Blackstone & Co., Ltd 

Electric locomotive.—R. & W. Hawthorn, Leslie & Co., Ltd 
Secondary battery.—Pritchett & Gold and E. P. S. Co., Ltd. 

Electric light installation.—Guildford: Alpha Electric Mfg. Co., Ltd 


Aim Muntstry. 


Battery locomotives.—J. Booth & Bros., Ltd 

Repair of magnetos.—North & Son, Ltd. 

Wyt apparatus.—C. A. Carter & Co., Ltd.; Gambrell Bros.; H 
Sullivan, Ltd. 

Post Ovrrice. 

Telephone apparatus. Automatic Telephone Mig. Co., Ltd.; Brit. I 
Mfg. Co., 
General Electric Co., Ltd.; 
Telephone & Electric Co., 
Electric Co., Ltd. 


Testing and protective apparatus.—Automatic Telegraph Mfg. Co., Ltd.; 
Phoenix Telephone 


Siemens Bros. & Co., Ltd.; Edison Swan 


General Electric Co., Ltd.; W. Jones & Co.; 
and Electric Works, Ltd.; 
Electric Co., Ltd. 


Wireless apparatus.—Creed & Co., Ltd.; Dubilier Condenser Co. (1921), 
Ltd 


Coin-collecting boxes.—Hall Telephone Accessories, Ltd. 
Cable (various).—British Insulated 
Cable & Construction Co., Ltd.; 


Ltd.; Union Cable Co., Ltd.; Western Electric Co., Ltd. 
Joint-box castings.—United Steel Cos., Ltd. (T. Butlin & Co.). 
Loading coils.—Western Electric Co., Ltd. 

Conduit and fittings.—General Electric Co., Ltd. 


Cords for telephones.—London Electric Wire Co. & Smiths, Ltd.; Phoenix 
Telephone & Electric Works, Ltd.; Ward & Goldstone, Ltd.; Western 


Electric Co., Ltd. 


Power signalling apparatus at Retiro terminal station and yard.—British 


Ww. 


Ltd.; British Insulated & Helsby Cables, Ltd., 
Siemens Bros. & Co., Ltd.; Sterling 
Ltd.; Telephone Mfg. Co., Ltd.; Western 


& Helsby Cables, Ltd.; Callender's 

Connollys (Blackley), Ltd.; Enfield 
Cable Worke, Ltd.; General Electric Co., Ltd.; W. T. Henley’s Tele- 
graph Works Co., Ltd.; Johnson & Phillips, Ltd.; Macintosh Cable 
Co., Ltd.; Pirelli-General Cable Works, Ltd.; Siemens Bros. & Co., 
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Ducts.—Albion Clay Co., Ltd.; Candy & Co., Ltd.; Donington Sanitary 


Pipe & Firebrick Co., Ltd.; Doulton & Co., Ltd.; G. Jennings. 
Desiccators and pumps.—S. Smith & Sons (Nottingham), Ltd. 
Electric light fittings.—Cable Accessories Co., Ltd 


Mouthpieces.—General Electric Co., Ltd.; North British Rubber Co., 


Ltd. 


Insulator rings.—Avon India Rubber Co., Ltd. 
Bronze and 


London Electric Wire Co. and Smiths, Ltd.); 
Mapplebeck, Ltd. 
V.i.r. wire --W. Geipel & Co., Ltd. 


Leclanché zinc rod.—Eyre Smelting Co., Ltd.; Locke, Lancaster and 


W. W. & R. Johnson & Sons, Ltd. 


Manufacture, supply, drawing-in and jointing cable.—Newport-Risca : 
Western Electric Co., Ltd. Burton-on-Trent-Ashby-de-la-Zouch : W. T. 


Glover & Co., Ltd. Kirkealdy-Leven: Johnson & Phillips, Ltd. 


Manufacture, supply, drawing-in jointing and —s cable.—London 


ectric Co, Ltd. 
Electric passenger lift-—Holborn Telephone Exchange: W. Wadsworth 


Trunk Exchange-Derby Repeater station: Western 
and Sons, Ltd. 


Telephone exchange equipment.—Wildernesse County Club (Sevenoaks) : 

Relay Automatic Telephone 
Co., Ltd. Farnworth (Lancs.): British L. M. Ericsson Mig. Co., Ltd. 
(Sub-contractors : Chloride Electrical Storage Co., Ltd., for batteries; 
Crompton & Co., Ltd., for machines.) Bognor: Western Electric Co.. 


owthian, Drake & Co. Manchester : 


Ltd. (Sub-contractors: Tudor Accumulator Co., Ltd., 
Electric Construction Co., Ltd., for charging machine.) Holborn : 


Automatic Telephone Mfg. Co., Ltd. (Sub-contractors : Chloride Elec- 


trical Storage Co., Ltd., for batteries; Newton Bros. (Derby), Ltd., 


for machines). Worthing: Automatic Telephone Mfg. Co., Ltd. Bux- 


ton: General Electric Co., Ltd. 
Wireless station steel framework and copper screening for exciter en- 
closure.—Cary, Hallewell & Co., Ltd. 
H.M. Orrice or Works. 
Manholes, cables, &c., National Physical Laboratory, Teddington.—Sicmens 
Bros. & Co., Ltd. 
Crown Acents FoR THe COLonies. 

Secondary batteries.—Tudor Accumulator Co., Ltd. 

Nickel iron cells.—Pritchett & Gold and E. P. S. Co., Ltd. 

Generating plant.—W. H. Allen, Sons & Co., Ltd.; National Gas En- 

gine Co., Ltd. 

Electricity meters.—Ferranti, Ltd. 

Railway signalling materials.—General Electric Co., Ltd. 

Telephone cable, &c.—Siemens Bros. & Co., Ltd. 

H.d. copper wire.—F. Smith & Co., Ltd. 

Copper wire, &¢.—Shropshire Iron Co., Ltd.; J. Wilkes, Sons & Mapple- 

beck, Ltd. 

Guatemala. — The Electrical World states that the 
Allgemeine Elektricitats-Gesellechaft, of Berlin, has closed a 
contract with the Republic of Guatemala for the construction 
of an electric power plant at Santa Maria, in addition to an 
electric railway line from that city to Fuezaltenango. The 
Republic will issue $3,000,000 of bonds to finance the work. 


Irish Free State.—Contracts placed by the Controller of 
Stores, Department of Posts and Telegraphs :— 


Ocroser. 
Dry cells.—General Electric Co., Ltd.; Fuller's United Electric Works, 


Conduit.—J. McDougall, Ltd. 
Electric lamps.—Sphinx Electric Supplies (Ireland), Ltd. 
Electric light fittings.—British Thomson-Houston Co., Ltd. 
Telegraph testing apparatus.—British Insulated & Helsby Cables, Ltd. 
Telephones.—Western Electric Co., Ltd 
— cords.—Pheenix Telephone & Electric Works, Ltd.; British 
nsulated & Helsby Cables, Ltd. 
Telegraph instrument parts.—Weston Electrical Instrument Co., Ltd. 
Bronze wire.—F. Smith & Co., Ltd.; W. F. Dennis & Co., Ltd. 
NOVEMBER. 
Switchboard cable.—General Electric Co., Ltd 
Secondary cells.—Chloride Electrical Storage Co., Ltd. 
Telegraph instrument parts.—General Electric Co., Ltd.; J. Hill & Sons. 
Telephone parts.—General Electric Co., Ltd.; Sterling Telephone and 
Electric Co., Ltd.; Eyre Smelting Co., Ltd. 
Testing apparatus.—Cambridge Instrument Co., Ltd.—Irish Electrician. 


Kilmarnock.—Town Council. Accepted:— 


Electric lighting installation at houses in Scott Road (£201).—James 
Laird & Co. 


Liverpool.—Cheshire Lines Committee. 
Transient track circuits between Baguley and Northenden.—Automatic 
Telephone Mig. Co., Ltd.—Modern Transport. 


London.—Mary.esone.—London & North-Eastern Railway, 
G.N. Section. Accepted :— 

“Cosmos "’ vacuum and gasfilled lamps for the 12 months me Decem- 
ber Slst, 1925. (portion of the company's requirements).—Metro-Vick 
Supplies, Ltd. 

London & North-Eastern Railway, Great Central Section. 

“Cosmos "’ gasfilled lamps and ‘‘ Cosmos " vacuum train-lighting lamps 
for 12 months ending December 31st, 1925.—Metro-Vick Supplies, Ltd. 

London Electric Railway Co. Accepted :— 

Supply of ** Cosmos vacuum traction-type series burning lamps.—Metro- 

Vick Supplies, Ltd. 

PorLaR.—Electricity Comiittee.—lt is recommended that 
orders be placed with Vickers & International Combustion 
Engineering, Ltd., in accordance with its contract, for the 
following plant :— 

Screw conveyor (£414).—Mitchell Conveyor Co., Ltd. 

Feeders (£2,175); interconnecting pipework (£150); burners (£761); pul- 

verised coal bunkers (£828).—Vickers and Int. Com. Eng., Ltd. 

Boiler feed pumps (£1,443) —G. & J. Weir, Ltd. 

Drier fans Ts primary air fans (£240); forceddraught fans (£496); 
induced-draught fans (£462).—Musgrave & Co., Ltd. 

Circulating pumps (£955).—Mirrlees, Watson & Co., Ltd. 

In connection with the power station extensions, the con- 
densing plant for the 10,000-kW turbo-alternator is to_be of 
the Contraflo high-vacuum design supplied by Vickers, Ltd. 

Luton.—Town Council. Accepted:— 

Installing electric light at the covered market (£187).—S. Richardson. 

Spain. — Brown, Boveri & Co., of Baden, Switzerland, 
have secured a contract for a 600-h.p. steam turbo-alternator 
for the electricity station of the Compafiia de Aguas de Burgose. 


r wire.—T. Bolton & Sons, Ltd.; British Insulated and 
Helsby Cables, Ltd.; Elliott's Metal Co., Ltd.; Enfield Cable Works, 
Ltd.; Johnson & Nephew, Ltd.; Johnson, Clapham & Morris, Ltd. ; 
Nevill, Druce & Co., Ltd.;  Pirelli-General Cable Works, Ltd.; 
Shropshire Iron Co., Ltd.; F. Smith & Co. —_ with the 

J. Wilkes, Son and 


for batteries ; 


Stoke-on-Trent.—Town Council. Accepted :— 
jeigh tanks, weigh bridges, &c., for central house 


Structural steel work over new boilers (£551).—Ashton, Fr.; & Co., Lig 
Tynemouth.—Corporation. Accepted:— 
Cables (£1,410).—Macintosh Cable Co., Ltd. 


Weymouth.—Electricity Committee. Accepte::— 
Distribution pillars (£148).—W. T. Henley’s Telegraph W. Co L 
Laying cables (£177).—Johnson & Phillips. Ltd “ 
Renovation of the 200-kW gas engine (£725).—Browett, Linui>: & Co, Ltd 


Forthcoming Events. 


Electrical Power Engineers’ Association (Southern Divis'on).—Frids, 
January 2nd. At the Institution of Electrical Engineers, \ ictoria Em, 
bankment, W.C. At 7 p.m. Lecture on “ Transformer Design,” by M, 
F. W. Berry. 

dunior Institution of Engineers.—Friday, January 2nd. At 9, Viciorig 
Street, S.W. At 7.30 p.m. Lecturette on “ Modern Flou villing Ma. 
chinery,"’ by Mr. W. Ringrose. 


Notes. 


Electricity Strike Threat.—Last week the [lectrical 
Trades Union gave notice that its members emp!oved by the 
Brompton and Kensington Electricity Supply Co., London, 
would cease work on Tuesday, December 23rd, unless the com. 
pany dismissed two members who were in arrears with their 
subscriptions. The company declined to take any action ina 
dispute between the Union and its members, and «!nounced 
that the supply would be maintained without interruption, 
and that it would not be able to reinstate employés who ceased 
work. It was rumoured that at a meeting of shop stewards 
t» be held on Monday evening, the extension of the proposed 
strike to other London power stations would be considered. 

However, late that evening the two members in question 
paid the re-entry fee fixed by the Union (£3), and the cause 
of the dispute being thus removed, the strike notices were 
withdrawn. 

‘he matter is referred to in a leaderette in this issue, which, 
ewing to the holidays, had to be sent to press betore the 
settlement was reached. 


Laying Bricks Electrically.—An electric bricklaying ma- 
chine which it is claimed lays 1,200 bricks an hour 1s the 
latest application of electrical energy to industry. Upon rails 
placed around the outside walls of a building a travelling 
boom is set, and upon this are the mortar tank and the laying 
mechanism, driven by a 3-h.p. electric motor. The laying 
wheel rotates, taking two bricks from the carrier, while an- 
other wheel spreads mortar as the carrier moves along the 
boom. At the end of the wall the machine changes direction 
and proceeds as before until it has laid one row of bricks 
entirely around the building. The boom is then raised the 
thickness of one row of mortar and bricks, and another trip 
begins.—Electrical World. 


Educational.—Sir Joun Cass Tecunicat Institutr —The 
Institute authorities have sent us a syllabus of classes for 
the 1924-25 session. Accompanying this are handbills setting 
forth details of a series of lectures on ‘‘ Electro-Metallurgy 
by Mr. H. M. Chapple, A.R.S.M., and a course on “ Alter- 
nating and Electrical Oscillations by Mr. D. ‘)wen, 


Local Societies.—University Lonpon, Eno 
1nG SocieTy.—-The annual dinner of the Society will be held 
at the College on January 26th. Sir Alexander Kennedy, 
who was Professor of Mechanical Engineering from 1+74 to 
1889, will preside, and Prof. T. Hudson Beare, who suc- 
ceeded Sir Alexander Kennedy, will also be present. The new 
engineering laboratories and drawing office will be pen 
after dinner. There wil] be exhibits and demonstrations i” 
all departments. Application for tickets (price 7s. 6d.) s)ould 
be made forthwith to Mr. R. B. Winton, Engineering So: iety. 
University College, London. 

Society.—At a meeting of the Sc 
on December 12th a lecture on ‘‘ Isolated Plant, &c.,’’ ‘ully 
illustrated with over 60 lantern slides, was given by the vice- 
president, Mr. J. G. Burchell, M.I-E.E. The Society's » ial 
evening and dance will be held on January 9th at the A byn 
Rooms. 

Execrric VeHictes--Mr. D. E. Batty recently & 
tured to the members of the Scottish Branch of the 
Institution of Automobile Engineers at Glasgow on [he 
Electric Road Vehicle: Its Characteristics and Its Econ mic 
Field of Usefulness.”’ A discussion followed, and Mr. C. WV 
Marshall, of Glasgow Corporation Electricity Department, 
stated that the experience of his department, extending over 


* 23 million vehicle miles, had shown that battery vehicles were 


exceptionally reliable. They certainly could not compete with 
other vehicles on long-distance work, but on work usually 


covered by horses the battery vehicle was undoubtedly more 
economical. 
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Appointments Vacant.—Plumber-jointer for the Ealing 
Corporation Electricity Supply Department. Electric welder 
for the Der!'y Corporation Tramway Department. Technical 
mains assistant for the Swansea Corporation Electricity 
Department Mains assistant, for the Carlisle Corporation 
lectricity partment. (See our advertisement pages to-day.) 


Extensions at Stoke Newington. — The Metropolitan 

‘ Stoke. Newington derives its supply of 
bulk from the North Metropolitan Electric 
at 11,000 volts a.c., and converts it to 


kW stea 

rotary 
has double’; further extensions were necessary, and Mr. 
c. §. Ha the borough electrical engineer, drew up a 
eheme, recommending that there should be added a 
50)-kW rotary converter, high- and _ low-pressure 
switchgear, and new feeders. -Mr. C. H. Wordingham, who 
was consulted, endorsed Mr. Hann’s recommendations, and 
the work was put in hand; the General Electric Co., Ltd., 
reeived the orders for the 500-kW rotary and the switchgear. 
The 11,\-volt switchboard is of the truck cubicle type, 
comprising 11 cubicles. With the exception of the section 
breaker all the oil circuit breakers are of the G.E.C. Type IV, 
of 100,000 k VA maximum breaking capacity, with three over- 
ad trips, operated through time-limit relays; the sectionalis- 
ing breaker is of the same type, but is non-automatic. Above 
the board, enclosed in a steel plate cubicle, is accommodated 


New Plant at Stoke Newington. 


a set of surge arresters of the horn gap type with isolating 
switches. ‘To control the output of the 500-kW rotary con- 
verter there is a switchboard of the flat back type with nine 
white marble panels, equipped for six outgoing circuits of 
iW-A capacity, and also a station lighting feeder and meter- 
ug panel. The main incoming and outgoing lines are con- 
trolled by a double-pole G.E.C. ‘‘ Salford” circuit breaker. 
'wo sets of bus-bars are included, and change-over switches 
‘nable each circuit to be connected to either set of bus-bars. 

In view of the rapid development of the undertaking there 
no reason to doubt that further extension is but a question 
f time; two 1,000-kW converters can be installed in the 
present station when necessary, and the two 120-kW con- 
verters can be supplanted by a 750-kW set. 

A view of the new plant is given herewith. 


Reunion of the Ferrantians.—On December 17th the 
third reunion of Old Ferrantians was held at the Hotel Cecil, 
nearly 50 |eing present; the chair was occupied by Mr. H. W. 
Kolle and Dr. S. Z. de Ferranti was the guest of the evening. 
Many messages were received from Ferrantians unable to 
attend the function. In proposing the toast of the evening, 
the chairoan expressed his pleasure at the award of the 
“araday Medal to Dr. Ferranti—the greatest compliment that 
‘ig indus‘ry could bestow. He reviewed the career of their 
suest and showed how he had anticipated the fundamental 
iinciples of modern electricity supply. The toast was re- 
‘aived with musical honours, and in his reply Dr. Ferranti 
“ave Intervsting reminiscences of early days, and pointed out 
“ow much remained to be done. Other speakers were Mr. C. 
‘. Adden rooke, and A. E. Hadley. 

A speci.! souvenir menu, autographed by Dr. Ferranti and 
‘ontainin. sketches of early Ferranti apparatus, was presented 
0 each , vest. Ferrantians who could not attend are invited 
‘0 apply to the hon. secretary, Mr. W. E. Warrilow, 40, 
Mildred Avenue, Watford, for copies of this menu. 

Hydro Electric Works in Austria.—According to official 
Satemen’s the quantity of water power available in Austria, 
“Minimum flow of water courses suitable for exploitation, 
“éstima. ed to be about 1.7 million h.p. Of this only about 
“ per cont. is in use, and a further 4 per cent. is being 
evelope’. Nominally the harnessed water power is equivalent 


‘to 30.00 turbine h.p., and stations under construction repre- 


*at 65,00 turbine h.p., leaving about 1.4 million h.p. to be 
*relope . The most prominent of the hydro-electric works 
Mplete this year is that at Partenstein, Upper Austria, 


the opening of which took place on October Mth. After the 
completion of the third portion this plant will have a maxi- 
mum power of 38,000 h.p., and a yearly production of 60-100 
million kWh. From this station 40 million kWh is to be 
transmitted to the vicinity of Vienna, a distance of 210 kilo- 
metres (about 140 miles), at a pressure of 110,000 V. Other 
stations completed were the plant of the Niederésterreichische 
Electricitéts Wirtschaft Aktien Gesellschaft (Lower Austrian 
Electricity Economy Company) at Erlaufboden, with a capa- 
city of 4,800 h.p., that at Oberndorf (the same company) 
with 1,500 h.p., and the Kehrbach Works in Brunnenfelf, 
with a maximum output of 1,500 h.p. Among the largest 
plants now under construction are the Spuller Lake power 
plant of the Austrian Bundesbahnen (Railway Company), with 
a capacity of 24,000 h.p., the Abbs power plants of the City 
of Vienna, in Opponitz, with a capacity of 15,000 h.p., the 
Strublkamm Works of the city of Salzburg, 10,650 h.p., the 
Biren Works in the Fuscher Valley, owned by the Electricity 
Co. at Salzburg (10,700 h.p.), the Teigitsch Works, owned by 
the Steyr Water Power & Electricity Co., 24,000 h.p., and the 
Forst Lake power plant of the Kirnthner Water Power Co., 
with a maximum output of 5,000 h.p. The initial works 
of the huge Achen Lake power plant have recently been 
commenced. The owner of this undertaking is the Tyrolean 
Hydro-Electric Co., and it will be one of the biggest works 
of Austria, its maximum output being 100,000 h.p. 


Institution Notes. 


Institution of Electrical Engineers.—INrorMAL Meetinc.— 
At the informal meeting, on Vecember 15th, Mr. F. Pooley 
in the chair, Mr. F. C. Raphael opened a discussion on ‘* The 
New Wiring Regulations of the I1.E.E.” After reviewing 
the origin and intention of the Wiring Regulations, Mr. 
Raphael criticised many of their stipulations. His chief 
concern seemed to be for the status of existing installations 
now in good life and service, which do not conform 
to the new Regulations, but obviously cannot be con- 
demned. The discussion made it clear that the Regulations 
do not prescribe existing work, nor can they be enforced for 
future installations, buf must be regarded as a standard 
specification for a first-class job according to the lights of 
1924. Mr. Li. B. Atkinson said all rules must contain a 
large element of compromise, and no member of the Com- 
mittee would dispute that some of the rules could be amended 
—but he had no use for the school of thought which wished 
to be without rules, and felt that any installation should pass 
if it did its job. On the question of the earthing stipulations 
that had caused so much uneasiness, was it fair to put up 
an installation in such a* way that negligent or ignorant 
people could get a shock? With regard to using a lamp- 
holder as a place to attach portable apparatus, the idea was 
due to U.S.A. practice, where they had a large contact screw- 
holder attachment. Those who scoffed at the idea of danger 
should know that the Committee had plenty of instances of 
trouble, and the objections to the proposed remedies were 
not worth the life of a single individual. It was the business 
of the Institution to tell people what was required to make 
a 1924 installation, and the adoption of the Regulations 
would make an end of the operations of those who were 
putting up installations without any knowledge, conscience, 
or care. 

Mr. W. R. Rawlings said the new Regulations would not 
put up the cost by providing anything more than a standard 
installation should contain. ; 

Messrs. J. J. Bacon, H. J. Cash, P. Davies, J. M. Donald- 
son, E. B. Hunter, H. Marryat, F. W. Purse, W. E. Rogers, 
K. A. Scott-Moncrieff, L. G. Tate, W. E. Warrilow, and 
H. T. Young also spoke. 

Mr. Raphael, in conclusion, appealed for another rule that 
should make it clear that installations existing before the 
om s publication of the Regulations should not be declared 
unsafe. 

As time did not allow of all members speaking who wished 
to do so, the chairman stated that another evening might be 
allocated to the subject later in the session. 

Western Centre ANNuAL Dinner.—At the meeting of the 
Western Centre, at the Grand Hotel, Bristol, on January 
12th, 1925, at 4.30 p.m., the president of the Institution 
(Mr. W. B. Woodhouse) will address the members, and the 
annual dinner will follow at 6.15 p.m. 

Scottish Centre ANNUAL Drinner.—There was a distin- 
guished gathering at the annual dinner of the Scottish Centre 
of the Institution in Glasgow, on December 16th, including 
Lieut.-General Sir Walter P. Braithwaite, K.C.B., General 
Officer Commanding-in-Chief, Scottish Command; Commander 
E. G. de S. Jukes-Hughes, R.N., Senior Naval Officer, Glas- 
gow District; Mr. W. B. Woodhouse, president of the Institu- 
tion; Mr. 8. G. Forsythe, Postmaster of Glasgow; Dr. Stock- 
dale, Director of the Royal Technical College; Prof. Mellanby; 
Mr. A. Page, vice-president of the Institution; Mr. R. B. 
Mitchell, past-chairman of the Centre; Mr. J. R. Sutherland, 
&c. Mr. Alex. Lindsay, chairman of the Centre, was in the 
chair. Replying to the toast of the ‘‘Lord Provost and 
Magistrates,” Bailie Dewar referred to the smoke problem, 
due principally to domestic chimneys, and said that a way 
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in which they could eliminate that nuisance was by the use 
of electricity. Prof. Mellanby, who proposed the toast of the 
evening, Institution of Electrical Engineers,’ spoke 
of the development of the industry. Why, he asked, was 
it that an industry of such youthfulness could turn out pro- 
ducts of such remarkable etficiency? The answer was, he 
believed, that practically from the beginning the develop- 
ment of electrical machinery had been controlled by scientific 
investigation of the highest type. Having mentioned that only 
7 per cent. of the houses in Glasgow were electrically lighted, 
he raised a laugh by remarking that it would be a good thing 
if the chairman of the local branch of the Institution were 
compelled to be a member of the Town Council. Mr. Wood- 
house, who replied, said that electrical engineers were making 
the world smaller by developing the means of communication 
and transport. The work of the electrical engineer was very 
largely a study of the means to economy, and it brought him 
into very close connection with the prosperity of the country. 
To-day the world seemed to think that prosperity, if it was 
to come quickly, was to come through the agency of elec- 
trical engineers, "and he hoped and believed that was true. 
Mr. R. B. Mitchell, 1n a happy speech, proposed ** Our 
Guests.” 

TEeEs-StIbE Sus-Centre.—Mr. W. R. Cooper, lecturing to the 
Tees-side Sub-Centre of the North-Eastern Centre of the Insti- 
tution at Middlesbrough, on December 18th, said the object 
of his paper was to indicate or suggest certain processes which 
might be used with advantage in order to prevent the waste 
of combustible gases going on at some time or other in most 
blast-furnace “a coke oven plant. In the first place, it was 
advisable to convert the waste gases into electricity either by 
the use of gas engines after cleaning the gas or by burning 
the gas under boilers and generating electricity by steam 
engines. The latter method had one great advantage over the 
former. In a blast-furnace plant it was absolutely essential 
that the electric power supply must on no account be inter- 
rupted, and it sometimes happened that the supply of gas 
was reduced owing to various causes. One of the most useful 
applications was the electric furnace in its various forms. It 
was agreed among steel manufacturers that the electric-are 
furnace was ideal for making special high-grade alloy steels. 
The advantage of the electric over the gas-heated furnace lay 
principally in the fact that the heat was produced inside and 
prevented from escaping as far as possible, whereas in the 
other methods the heat must be transmitted through the walls 
of the crucible or retort, much of it passing into the chimney 
instead. During the war the Germans were able to obtain 
all the nitrates they needed for explosives by means of the 
electric furnace. In a long account of various ways for utilis- 
ing surplus electricity, he urged that, in addition to works 
plant, such electricity might be made greater use of in the 
laboratory. 


Junior Institution of Engineers.—On December 12th, Mr. 
e G. _Bouly, B.Se., read a paper on “ Fluid Transmission 
Gears.’ The speaker said that all fluid transmission gears 
that had proved successful up to the present time used oil 
as the transmitting agent. Experiments had, however, been 
carried out with a view to developing steam and compressed 
air gears, and some results might be published shortly which 
would be very interesting. 


Institute of Transport.—Yorksnine Section.—A 
meeting of the Section will be held in the Town Hall, Leeds, 
on January 12th, when Mr. J. B. Hamilton, C.B.E.. the 
chairman of the Section, will deliver his inaugural address. 


Germany and Irish Water Power.—The Dublin corres- 
pondent of the Morning Post reports that the Dail has ap- 
proved the report prepared by Messrs. Siemens, Schuckert, of 
Berlin, for the production of electric power from the Shannon. 
The report stated that the River Liffey should also be deve- 
loped later on, but not at present, because it was too small, 
and the experts believed that current would he delivered from 
the Shannon to Dublin cheaper than from the Liffey. The 
constructional costs of the partial development were estimated 
at £5,250,000. It was calculated that the cost of current 
would not be more than .58 of a penny per kWh. 


— 


Our Personal Column. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway offictals, to 
keep readers of the Evectrica, Review posted as to their 
movements. 


A Manchester paper states that on the occasion of the retire- 
ment from the Manchester Corporation Electricity Depart- 
ment of Mr. J. A. CONSTANTINE, chief mechanical engineer, 
after twenty-five years’ service, the workmen of the Dickin- 
son Street and Bloom Street stations presented him with a 
watch, an umbrella, and a pipe. 

Mr. F. G. Penny, technical engineer to the Rotherham Cor- 
poration Electricity Department, is leaving to take up a posi- 
tion on the eXecutive of the Shanghai Electricity Supply 
Undertaking. 


The Australian Electrical Times states that Mr. J. g 
Butters, C.M.G., general manager and chief engineer, Ty. 
manian Hydro-Electric Department, has been appointed chair 
man of the Canberra Commission, which wil] control the 
building of the Federal Capital, at a ‘salary of £5,000 a year 
Mr. Butters was born in England in 1882. He went ra 
Australia about 12 years ago as manager of the Hy) lro-Electrie 
Power & Metallurgical Co. : 


The same contemporary reports that Mr. R. Vine Haut 


has been acting as deputy general manager of the Sydney 
City Council’s Electricity Department during the ibsence of of 
Mr. S. Y. Maling on a visit to Great Britain and America 


Also that Mr. E. P. Grove, of Messrs. Merz and “McLell llan, 


left Australia for New Zealand in October to rv rt for his 
firm on the proposed electrification of the N, Zealand 
Government Railways. 

Mr. P. J. Pysvs, managing director of the Eng!ich Electric 


Co., Ltd., and Liberal candidate for the Shipley 
Division at the last two General Elections, was, on December 
16th, at a social gathering of the Liberal Party at the Victor 
Hall, presented with a gold hunter dress watch, hearing ay 
inscription indicating that it was given by the Tent 
Shipley in recognition of his fights in uplifting !_iberalism 
in the area in the 1923 and 1924 elections. 

Herr Fritz Funk has just been elected president of Brown. 
Boveri & Co., of Baden, with Herr Grora Bo» 
president. 

Alderman Samvet Furxt, J.P., who for many vears was 
chairman of Leicester Electricity & Tramways Committee 
and later was chairman of the Electricity Committee (after 
the two departments were separated) recently resigned the 
latter position. On December 16th he was presented by the 
staff with a testimonial consisting of a solid silver inkstand 
Mr. T. R. Smith, electrical engineer, made the presentation. 
and Councillor Swain (chairman of the Electricity Committee 
and Alderman Banton (chairman of the Tramways Committee 
paid tributes. Alderman Flint, in reply, said the first duty 
of a chairman was to see that the undertaking in his charge 
was conscientiously organised with a view to its efficiency, 
and the second to see that the officials and working staff were 
fairly dealt with in the matter of remuneration and conditions 

Mr. G. Tovan, engineer and manager of the Coventry Cor. 
poration Electricity Department, has been presented by the 
staff and employés with a solid silver tea and coffee service, 
to commemorate his completion of 25 years’ connection with 
the department. The presentation was made on December 
16th by Alderman M. K. Pridmore, who said that when Mr 
Tough was appointed manager the output was five million 
units per year, but they now did that in a month. Alderman 
F. Lee attributed Mr. Tough’s success to his “ saving little 
and doing much.”’ He enjoved the hearty co-operation of his 
staff, and did not hesitate to praise them. Mr. W. Marston, 
deputy manager, spoke on behalf of the staff and emplovés, 
and the Town Clerk followed, remarking that though Mr 
Tough said verv little, what he did sav was very much to 
the noint. and he stuck to it. Mr. Tough responded. express- 
ing his delicht at the appreciation shown of his services. He 
said that the success of the undertaking had been largel 
due to the assistance he had received ; no chief of a depert- 
ment could run it successfully unless he had the whole-hearted 
support of the staff and employés. 

On December 12th, at the Horseshoe Hotel, 
Court Road, the members of the staff of the Ste 


Yorkshire) 


as vice. 


Tottenham 
rling Tele 


phone & Electric Co., Ltd., gave a dinner and pri entation 
to Mr. F. Sracey Hooker, who recently resigned from the 


sales managership of that company to take over the general 
managership of Messrs. C. A. Vandervell & Co. Mr. F. G 
Be!l occupied the chair, and the company present numbered 


over 40. Mr. Bell wished Mr. Hooker every success in his 
new appointment, and asked his acceptance of a clock whieh 
had been subscribed to by the staffs of both the head office 
of the company and the works at Dagenham. Mr. Hooker, 
in accepting, gave an interesting history of his association 


with the Sterling Co. since 1901, and expressed his pleasure at 
seeing present so many who had been assvciated with hin 
through the years which had marked the amazing growth 
of the company. 

At the last meeting of the London County Cou: cil the 
General Purposes Committee reported that it was pot yet 
in a position to submit a recommendation for a new arrange 
ment consequent on the retirement of Mr. A. L. ( FELL, 
the tramway manager, who is retiring at the end of the 
year. On the recommendation of the Committee, it was de 
cided to appoint Mr. J. K. Bruce, traffic manager, to take 
over the duties of general management unti! Apr’! Mth, 
with an allowance of £150. 

The Times states that after being associated with the Metro 
politan-Vickers Electrical Co. and its predecessors for 4 
vears, Mr. A. E. ScANES, secretary of the company, wil! retire 
at the end of the current year. Mr. R. H. Havianp !is been 
appointed acting joint secretary as from January Ist. 

Stoke Newington Borough Council General Purposes, Com 
mittee recommends that the salary of Mr. H. Larcr, deputy 
borough electrical engineer, be increased to £425 per annum 
as from ber Ist, 1924, and to £450 as from December 
Ist, 1925, and that the salary of Mr. E. G. Mackenzir,_ tech- 
nical assistant, be increased to £350 per annum without 
bonus as from December Ist, 1924. 
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At the Great Northern Hotel, Leeds, on December 20th, the 
gaior stafi of the Yorkshire Electric Power Co. entertained 
yr. W. B. Woopnouse, the engineer and manager of the 
‘ompany, it a complimentary dinner in honour of his recent 
slection aS President of the Institution of Electrical Engineers. 
Vr J. H. Stansfield, the secretary of the company, was in 
the chair. in proposing the health of the guest of the even- 
: tunstield referred to the long and varied experience 


os Mr. Woodhouse had of the electrical industry in all its 
branches 2ud the great interest he had taken for many years 


n the Institution both in Yorkshire and in London. 

; cis VouLes has been elected chairman of the Inter 
cht and Power Co. and the Para Electric Railways 
.¢ Co., Mr. Follett Holt having retired. — 

ican exchange reports Sir ADaM Beck (chairman of 
the Ontario Hydro-Electric Power Commission) as saying in 
, recent speech that he is giving serious consideration to retir- 
ing from public life. 

it is announced that Mr. D, B. Morison, chairman and 
managing director of Richardsons, Westgarth & Co., Litd., of 
Hartlepool, &c., who has been in indifferent health for some 
time, is terminating his association with the company at the 
end of this year. He is to be followed in the chair by Mr. 
Tow Westaartu, who has been, like Mr. Morison, a director 
of the company from its formation. Mr. G. Clark becomes 
managing director and Mr. L. D. Wingate general manager. 

Luton Town Council has received the resignation of Mr. 
W. W. CLARKE, engineer and manager of the tramways, who 
has obtained another appointment. 

As from January Ist, Mr. W. W. Coox, M.Inst.C.E., 
\.LE.E., of Winchester House, E.C.2, has taken into part- 
nership Mr. S. H. Poox, A.C.G.I., M.I.E.E., who has been 
associated with him from the establishment of the firm, and 
was previously in the engineering department of the Nationa! 
Jelephone Co. The title of the firm will be W. W. Cook and 
Partners 

Obituary. —Mr. F. W. Mattres.—We regret to learn from 
the Australasian Electrical Times that Mr. Frank William 
Mattes, a director of the British General Electric Co., Ltd., 
was accidentally drowned at Avoca, N.S.W., on October 13th. 
Mr. Mattes, who was 40 years of age, went to Australia from 
England in 1910 to superintend the erection of a large tele- 
phone switchboard in Victoria for the Commonwealth Govern- 
ment on behalf of the Peel Conner Telephone Works, and on 
the latter company becoming absorbed by the General Elec- 
tric Co., Ltd., of England, Mr. Mattes became associated 
with the British General Electric Co., Ltd., the agents of 
that company in Australia. He held executive positions in 
various trade organisations, and was vice-president of the 
Electrica! Federation (Victoria). 

Me. J. Batcu.—Mr. John Balch, a shift engineer at the 
power station of the Charing Cross, West End and City Elec- 
tricity Supply Co., at Bow, was run over by a motor-’bus and 
killed through his cycle skidding while he was on his way 
home in High Street, Stratford. A verdict of ‘‘ Accidental 
death "’ was returned. 

Mr. J. I. Harrer.—The death occurred at Niagara Falls, 
on November 28th, of Mr. John L. Harper, vice-president and 
chief engineer of the Niagara Falls Power Co. The Electrical 
World states that his decease removes an outstanding hydro. 
electric engineer, who had been for 22 years associated with 
power development at the Falls. He was 51 years of age and 
had just undergone an operation for appendicitis. Mr. Harper 
became senior partner in the engineering firm of Harper and 
Taylor, Ine., in March last, with offices in Philadelphia and 
Niagara Falls. He was chief engineer of the Canadian 
Niagara Power Co., was a member of various electrical and 
other engineering societies, and was much in demand as a 
lecturer on Niagara Falls power development. 

Mr. D. SHanks.—The death took place on Saturday morn- 
ing, f'lowing an operation for appendicitis, of Mr. David 
Shanks, J.P., head of Messrs. Shanks, brass manufacturers 
and makers of gas and electric light fittings. 

Wili.—The late Str Maurice Fitzmaurice, F.R.S., &c., left 
£4,215. He gave £100 to tue Benevolent Fund of the Institu- 
tion «f Civil Engineers and a like amount to the Pension 
Fund of the Royal Society. 
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New Companies Registered. 


Sylvex, Ltd. (202,435).—Private company. Registered 
Decem'-r 15th. Capital, £500 in £1 shares. To carry on the business of 
manu urers of und dealers in chemical compounds, metals and mineral ores 
and r substances used as crystal detectors for wireless receiving scts, and 
in p ular the crystal known as “ Silverex,”’ &c. The first directors are :— 
E. Cox, 20, Unwin Mansions, Queen's Club Gardens, S.W., director of com- 
pen S. Salisbury, 6, The Terrace, Champion Hill, S.E.5, theatrical adver- 


tising contractor. Qualification, one share. 


Radio International Publicity Services, Ltd. (202,417).— 
Priy company. Registered December 13th. Capital, £100 in £1 shares. To 


carry on the business of publishers of newspapers, journals, books and other 
literary works of Radio International Publicity Services carried on by L. F 
Plugee at 23, Devonshire Street, W.1. The subscribers (each with one share) 
are .. F. Plugge, 5, Pail Mall Place, St. James's, S.W., civil and mechanical 
engineer; A. E. Leonard, 25, Portland Place, W.1, solicitor. A. E. Leonard 


Signs documents as director. Qualification, 10 shares, Remuneration, £10 
tach per annum (chairman, £25). Secretary: A. Williams. Solicitor, M. C. 
Pyke, 6, Portland Place, W.1. Registered office: 23, Devonshire Street, W.1. 

Grierson Ledway Co., Ltd. (202,427).—Private company. 
Registered December 15th. Capital, £3,000 in £1 shares. To carry on the 
business of engineers’ furnishers, electrical engineers, contractors, dealers in 
Mechanical and electrical apparatus and appliances, &c. he subscribers 


(each with one share) are :—R. Hannah, 115, Abbey Road, Barrow-in-Furness, 
gentleman; J. W. Grierson, 21, Crellin Street, Barrow-in-Furness, picture 
frame manufacturer. The subscribers are to appoint the first directors. 
Qualification, 1 share. Remuneration, 25 each per annum. Secretary: W. 
Grierson. Registered office: 149, Ainslie Street, Barrow-in-Furness. 


Radio and Electrical Supplies (Bolton), Ltd. (202,440).— 
Private company. Registered December 15th. Capital, 2300 in £1 shares. To 
carry on the business of factors, manufacturers, importers and exporters of 
radio, electrical and mechanical goods, &c. The first directors are :—A. S. 
Horrocks, ** Trentham,"’ Ladybridge Lane, Heaton, Bolton; N. A. Taylor, 61, 
Foundry Street, Bolton; A. A. Holt, address not stated. Qualification, 50 ordi- 
nary shares. 


Baynton’s Wholesale Wireless, Ltd. (202,482).—Private 
company. Registered December 17th. Capital, £2,500 in £1 shares. To 
acquire the wholesale wireless business carried on by C, S. Baynton, of New 
Street, Birmingham. The subscribers (each with one share) are:—C. S. 
Baynton, 48, Russell Street, Moseley, Birmingham, photographic dealer; E. E. 
Brooks, 55, Ravenhurst Road, Harborne, Birmingham, clerk. E. E. Brooks is 
the first director. Qualification, 21. Solicitors: Wallace Robinson and 
Morgan, 63, Temple Row, Birmingham. Registered office : Winchester House, 
Victoria Square, Birmingham. 


Official Returns of Electrical 
Companies. 


Radio Stocks, Ltd.—E. H. Hawkins, of 4, Charterhouse 
Square, E.C.1, and H. Foord, of City Road, E.C., ceased to act. as receivers 
or managers on December 4th, 1924. 


British Electric Traction Co., Ltd. (49,855).—Return 
dated June Wth, 1924. Capital, £2,998,397 15s. £712,744 5s. 6 per cent. 
cumulative participating preference stock and £1,326,263 1s. ordinary stock 
taken up. £2,039,007 15s. paid. Mortgages and charges, £1,639,897. 

Penarth Electric Lighting Co., Ltd. (52,912).—Return 
dated June 10th, 1924. Capital, £50,000 in 2,500 ordinary and 2,500 preference 
shares of £10 each. 500 preference and 2,500 ordinary shares taken up. £10 
per share called up on the ordinary and £1 on the preference. £25,500 paid. 
Mortgages and charges, £15,937. 

Direct West India Cable Co., Ltd. (53,956).—Return 
dated October 9th, 1924. Capital, £120,000 in £5 shares. 12,000 shares taken 
up. £60,000 paid. Mortgages and charges, nil. 

Pope’s Electric Lamp Co., Ltd. (101,293).—Return dated 
July 3rd, 1924. Capital, £25,100 in 25,000 preference and 100 ordinary shares 
of £1 each. 23,579 preference and 100 ordinary shares taken up. £5,254 paid. 
£18,425 considered as paid. Mortgages and charges, nil. 

Llangollen and District Electric Light & Power Co., Ltd. 
(75,384).—Return dated July 24th, 1924. Capital, £6,000 in 3,500 ordinary and 
2,00 preference shares of £1 each. 1,754 ordinary and 360 preference shares 
taken up. £1 per share called up. £2,110 15s. paid, leaving £3 5s. in arrears. 
Mortgages and charges, £3,500. 

Satisfaction in full (a) on November 27th, 1923, of debenture and mortgage 
dated October 4th, 1911, securing £500; and (b) on December 3rd, 1924, of 
debenture and mortgage dated May 13th, 1920, securing £1,000. (Notices filed 
December 12th, 1924.) 

Imperial Tramways Co., Ltd. (58,981). — Return dated 
April 12th, 1924. Capital, £400,000 in 20,000 preference and 20,000 ordinary 
shares of £10 each. All shares taken up. £100,000 paid. £300,000 considered 
as paid. Mortgages and charges, £300,000. 

Ferranti, Ltd. (83,718).—Return dated September 25th, 
1924. Capital, £300,000 in 100,000 6 per cent. preference, 100,000 7 per cent. 
second preference, and 100,000 ordinary shares of £1 each. 71,166 6 per cent. 
preference, 75,000 7 per cent. second preference, and 60,000 ordinary shares 
taken up. £206,166 paid. Mortgages and charges, £51,934. 

W. R. Sykes Interlocking Signal Co., Ltd. (93,078).— 
Return dated October 29th, 1924. Capital, £50,000 in 87,500 “A and 12,500 
“BB” shares of 10s. each. 42,297 “A” and 12,500 “B”" shares taken up. 
3s. 9d. per share called up on 42,297 “* A" shares. £7,936 18s. 9d. paid (in- 
cluding £6 5s. paid in advance of calls). £16,824 5s. considered as paid, being 
10s. per share on 12,500 “B" shares, and 5s. per share on 42,297 “A’* 
shares. Mortgages and charges, £17,526. 

Wilired Rogers & Co., Ltd.—A. E. Tilley, of 8, Staple 
Inn, Holborn, W.C., ceased to act as receiver or manager on December Lith, 
1924. 

Wireless Valves, Ltd. (Old Co.).—G. 4. F. Marreco, of 
The Pathway House, Woking, ceased to act as receiver or manager on De- 
cember 3rd, 1924. 

Taranto Tramways and Electric Supply Co., Ltd.—Parti- 
culars filed of £10,000 debentures, with a premium of 10 per cent. authorised 
October 9th, 1924, constituting a specific charge on the company's concession 
and rights in respect of certain tramways in Taranto, Italy, and a floating 
charge on the company's undertaking and property, the whole amount being 
now issued. The debentures rank in priority to (a) two charges dated 
January 7th, 1920, and December 20th, 1921, securing £72,000 and £20,000 
respectively; and (6) an issue proposed to be made of £125,000 first mortgage 
debentures, which has been postponed. 

Simms Motor Units (1920), Ltd. — Issue on November 
28th, 1924, of £1,600 debentures, part of a series already registered. 

Elba, Ltd.—Debenture dated December 5th, 1924, to 
secure £1,350, charged on the company's property, present and future, in- 
cluding uncalled capital. Holder: E. W. Wood, Carpentarea, Sandy Lane, 
Wallington. 

Frinton-on-Sea and District Electric Light and Power 
Co., Ltd. (70,689).—Return dated November 4th, 1924. 
Capital, £10,000 in 7,300 preference and 2,700 ordinary shares of £1 each. 
All shares taken up. £10,000 paid. Mortgages and charges, £4,000. 


Synchronome Co., Ltd. (120,465).—Return dated October 
30th, 1923 (filed August 6th, 1924). Capital, £2,000 in £1 shares (1,400 ordi- 
nary and 600 preference). All shares taken up. £700 paid. £1,300 con- 
sidered as paid. Mortgages and charges, nil. 


East Anglian Electricity, Ltd. (58,665).—Return dated 
September 4th, 1924. Capital, £100,000 in 30,000 7 per cent. cumulative 
participating preference, 69,500 ordinary, and 5300 workmen's shares of 21 
each. 2,459 preference, 50,108 ordinary, and 500 workmen's shares taken up. 
230,395 paid (including £1 on 2 ordinary shares forfeited). £2,673 considered 
as paid. Mortgages and charges, £21,450. 

Exchange Telegraph Co., Ltd. (6,152).—Return dated 
October 9th, 1924. Capital, £96,490 in 8,023 “A” shares of £10 each and 
16,200 “ B" shares of £1 each. All shares taken up. £10 per share called 
up on 6,000 “A and £2 per share on 2,023 “A” shares. £64,046 paid. 
£32,384 considered as paid, being £1 per share on 16,200 “B" and £8 per 
share on 2,023 ““A”™ shares. Mortgages and charges, nil. 

Rawlings Bros., Ltd. (67,908).—Return dated September 
26th, 1924. Capital, £100,000 in 70,000 ordinary and 30,000 preference shares 
of £1 each. 50,744 ordinary and 20,685 preference shares taken up. £71,429 
paid. Mortgages and charges, nil. 
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Implitico, Ltd. (138,160).—Return dated November 10t 
1924. Capital, £3,000 in £1 shares. All shares taken up. £3,000 pa 
Mortgages and charges, nil. 


Pacific and European Telegraph Co., Ltd. (36,683).—Re- 
turn dated November 27th, 1924. Capital, £100,000 in £10 shares. Il shares 
taken up. £4 per share called up. £40,000 paid. Mortgages and charges, 
£66,300. 


International Wireless Manufacturers, Ltd.—Particulars 
filed of £4,000 debentures authorised December 2nd, 1924, charged on the 
company's a and property, present and future, including uncalled 
capital, the amount of the present issue being £2,700. 


W. T. Rawcliffe, Ltd.—F. M. Gilliat, of 36, Spring 


Gardens, Manchester, ceased to act as receiver or manager on December 10th, 
1924. 


h, 
id. 


City Notes. 


The 4Ist annual meeting was held on 
Edison Wednesday of last week, Mr. C. F. Spencer 
Swan Electric presiding. In moving the adoption of the 
Co., Ltd. report, the Chairman, dealing first with 
the accounts, said that the capital outlay 
on plant and machinery during the year had been £9,420. 
Stocks and stores, which included work in progress, had been 
valued on a conservative basis and amounted to £290,034. 
Sundry debtors, after making provision for bad and doubtful 
debts, totalled £208,434. Sums of £14,418 and £3,015 had 
been appropriated out of the sinking fund to the redemption 
of first and second debenture stocks respectively, whilst the 
sinking fund had been increased to £24,873. The net debt on 
first and second debenture stocks was £312,786 on June 30th, 
1924, and the interest accrued thereon was £5,341. On June 
30th, 1923, the debt due to bankers was £314,150, but during 
the last completed year, £109,000 had been paid off, leaving 
the balance outstanding at June 30th, 1924, at £205,150. Fur- 
ther repayments had been made since July Ist this year and 
they hoped to make additional reductions early in the new 
year. They had again to thank their bankers for the interest 
they had manifested in their work; this contributed to 
the agreeable change which had taken place in the fortunes 
of the business. Sundry creditors and credit balance exhibited 
an increase of £15,064 on the corresponding figure of last 
year, due largely to the additional trade which the company 
was enjoying. The balance of profit for the year, after pro- 
viding for general expenses, &c., amounted to £122,140. Out 
of that sum £10,000 had been set aside as reserve for bad and 
doubtful debts, whilst loan charges had absorbed £37,226, 
leaving a net profit of £74,914. Under the powers contained 
in the articles the directors were entitled to fees to the extent 
of £3,000 and a bonus on profits, but they had only exercised 
such powers to the extent of £3,410. The board recommended 
the payment of 7} per cent. dividend on the preference shares, 
10 per cent. on the ordinary shares, being an increase of 94 
per cent. on last year’s dividend, and the allocation of £50,000 
to the reserve fund. After making these appropriations there 
remained £17,575 to carry forward to the current year’s ac- 
count, which would more than cover any sums payable in 
respect of Corporation Profits Tax. The board’s policy was 
to build up reserves and reduce debts; since the company was 
reconstituted two years ago, £80,000 had been placed to re- 
serve account, whilst debenture and other loan debts had been 
reduced by £127,433. With reference to the present year's 
trading, the turnover and profits for the five months to 
November 30th last showed a substantial increase on the 
figures for the corresponding period of 1923. Every phase of 
the company’s activities and operations had been carefully 
examined, resulting in substantial economies in the cost of 
production at the works; unproductive expenses had been sub- 
stantially reduced, whilst sales had been augmented by the 
carrying out of an intensive sales policy, and _ efficient 
co-operation had been established in all sections of the 
business. They now had in operation a method by 
which production and distribution were conducted in 
complete accord. They had committees of managers, 
works superintendents, and branch managers, the mem- 
bers of these committees being remunerated on a_ basis 
which had relation to the profits earned, thus creating 
a mutuality of interests between staff and the com- 
pany. They must not be unmindful of the possible effects 
on the business of foreign competition. Many of their foreign 
competitors’ works were situated in countries having a depre- 
ciated currency which placed a weapon in foreign producers’ 
hands against which they were commercially powerless. As 
an illustration, let them assume that the currency of a coun- 
try was 20 units to the pound sterling in pre-war days, and now 
was depreciated to 80 units to the pound. They found that 
wages in such a country had not risen in the same ratio as 
the currency had depreciated; consequently many foreign 
producers were able to manufacture at 30 per cent. less labour 
costs than manufacturers in this country, and when standing 
charges were added, the disparity between the total cost of 
the foreign product and the British product was even more 
marked. Industry should be protected against such unfair 
competition at least until exchanges became more normal, and 
for that reason he would welcome the introduction of a Safe- 
guarding of Industries Bill. During the past two years they 


had been able to make moderate profits, and he saw no Teaso 
why they should not do so during the current year, byt he 
saw evidence of foreign competition making inroads into : 
fits at no very distant date, unless some legis!ation sloped 
ing some of the industries in which they were en aged “2 
adopted. Mr. A. F. Berry seconded the motion :nd jt on 
carried. 
The annual general meeting « the com. 
Agricultural pany was held on December 1ét!, under the 
and General 1 


chairmanship of Mr. G. E. Row and. The 
Engineers, Ltd. Chairman, in presenting the report ang 

accounts (vide Rev., December 5th 
p. 869), referred to the reorganisation scheme whi had re. 
ceived the sanction of the Court in November. He 
had been unfairly stated that the company was a ° 
flotation, which implied inflation and sale at a big profit. This 
was not true; the company acquired properties 


] 
£4,400,000 for £1,240 and three millions of shares, ;; oun 


ten down to 14 millions. At the present time they bad a float. 
ing asset balance of £2,120,000. At the time of the formation 
of the company the concerns taken over were solvent and 
had they required temporary assistance they could have ob. 
tained it from their bankers on much more favours' Je terms 


than were offered to the public. Acting upon the proposals 
of the Advisory Managing Board the selling policy |:ad been 
changed and now they were selling more than before at an 
approximate reduced cost of £90,000 per annum. Thy capital 
reduction scheme instituted 18 months ago was due to the 
fact that some of the assets were not fully or profitably em. 
ployed and values had to be brought down to “ bedrock” 
levels. The company was now trading at a profit but he 
could not promise a dividend in July. He believed, however, 
that the profit was an increasing one. The report and a- 
counts were adopted and Mr. H. Carlisle was electe! to the 
board as representative of the preference shareholders 


This company’s report was reviewed in 


British our last issue (p. 946). The annua! meet- 
Columbia ing was held in London on Decem! er 18th, 
Electric Raile when Mr. J. Davidson (deputy chairman), 


way Co., Ltd. in the course of his speech said that the 
; accounts reflected a year of progress and 
prosperity. The importance of Vancouver was rapiily in- 
creasing, and the exportation of wheat from that port had 
shown remarkable growth. He read a number of official 
statistics to show that in a period of general trade depression 
British Columbia continued to progress. The company’s busi- 
ness showed a general advance, with but one exception. This 
was a decline in the freight traffic which was due to the very 
serious stagnation in the lumber industry; they had reason to 
hope, however, that this business would increase during the 
current year. The company’s business now involved a capital 
investment of $12,000,000; it was steadily growing and future 
requirements had to be carefully studied and estimates con- 
stantly revised, requiring a great deal of caution and courage: 
caution to ensure that they did not provide too far ahead, 
and courage to see that they did not lag behind but made 
provision in good time to supply the reasonable requirements 
of the communities which they served. In conclusion, he 
expressed the thanks of the company to the staff for their 
untiring efforts. 


The accounts for the year ended June 
30th last show that the gross profit fell 
Wireless from £68,666 to £53,787, while the ex- 

(Australasia), | penses increased from £61,833 to £68,291. 

td. The net result was a deficit of £21,413, as 

; compared with a profit of £438 in the pre- 
vious year. The report states that a loss of £13,372 was in- 
curred in the manufacture of broadcasting apparatus, an: the 
disappearance of profits was due largely to the readjustment of 
stock values. The subsidiary company, Australectric, |.td., 
also had a bad year, showing a loss of £11,975. Revenue is 
expected to accrue from the £100,000 of new capital wich 
was issued during the year. At the meeting, which was ‘eld 
in Sydney on October 30th, the chairman (Mr. G. M. Allard) 
attributed the position to differences among the various in- 
terests concerned with broadcasting. Since the commerce- 
ment of the current year the situation had improved ani the 
subsidiary company had wiped out its loss. Referring to the 
““ Beam "’ system of communication, the chairman said that 
the directors believed that this would enable them to esi ib- 
lish a commercial system which would combine greater ca'ry- 
ing power with less cost. In his references to broadcas'ing 
Mr. Allard mentioned that stations had been opened in Svd- 
ney, Melbourne and Perth, and that the company had es ab- 
lished a radio valve works, and had also produced a new ‘ype 
of receiving set. 


Amalgamated 


As briefly stated in our last issue, ‘he 
committee of debenture stock holi-rs, 
which was formed at the meeting on )e- 
cember 9th, has succeeded in inducing ‘he 
board to accept a modified scheme in relation to the propo-ed 
conversion of the stock. The new proposals, which were to 
come before the resumed meeting on December 23rd, provi ‘ed 
fcr the continuance of the 8 ner cent. interest until July let 
next, when it would fall to | per cent.; and that the direct rs 
should redeem the stock at the rate of £102 for each £1 


of stock should they desire to do this apart from the annual 
drawings, 
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The report for the year ended June 30th, 
Barbados 1924, which is to be submitted at the 
Flectric Supply annual meeting on December 30th, shows 
Corporation, a trading profit of £9,069, against £8,413 
Ltd. for the previous year, and £5,686 for the 
year before that. After charging general 
aspenditure 11) London, debenture and loan interest, and a 
veserve for taxation, £8,577 stands at the credit of profit and 
ios (including £2,591 brought forward). Of this, £4,000 has 
wen put to depreciation reserve and £3,000 to renewals re- 
erre, leaving £1,577 to be carried forward. £1,360 has been 
charged against renewals reserve as the amount expended dur- 
og the year on special renewals of Diesel plant. ‘The number 
consumers increased from 2,665 to 2,864 and the 25 c.p. 
squivalent) connections from 29,634 to 36,140. Capital ex- 
wnditure curing the year was £2,847 for additions to power 
vation buildings and to house connections and mains. 
After meeting all charges, including de- 
Bullers, i.td. preciation, debenture interest, &c., for the 
year ended July 31st, 1924, there was a 
soft of £15.24. As considerable capital expenditure on plant 
igs been necessary and as it is desirable to conserve the cash 
resources for future development, the directors do not recom- 
mend a dividend on the ordinary shares. Accordingly, after 
wring the preference dividend, it is proposed to place £4,997 
» the debenture sinking fund, to transfer £5,000 to reserve, 
and to carry forward £4,289. 


It is announced that, although the busi- 
Constantinople ness of this company has continued to 
Telephone Co. develop, in spite of the depression in trade 
in Constantinople, the directors much re- 
get that, mainly owing to the depreciation in Turkish ex- 
change, it has been found necessary to defer the payment of 
be coupons on the 6 per cent. obligations and 6 per cent. 
atificates due January Ist next. The holders of obligations 
aod certificates will be invited to attend a meeting as soon as 
yssible, at which the position of the company will be re- 
wrted and an arrangement proposed for dealing with the 
situation pending such an improvement in conditions as will 
permit interest payments to be resumed. 


Companies to be Struck Off the Register.—The names of 
the undermentioned companies will be struck off the register 
tthe expiration of three months unless cause is shown to 
the contrary :— 

Charmlyn Electrical Co., Ltd. 

Manchester Electro-Mechanical Repairs, Ltd. 

Portmadoc Electrical and Wireless Supplies Co., Ltd. 

St. Helens Motor and Electrical Engineering Co., Ltd. 

Shropshire Electrical and General Engineering Co., Lad. 

Standard Wireless Supplies Co., Ltd. 

Union Wireless Co., Ltd. 

Wimbledon Electrical Co., Ltd. 

Wireless Corporation, Ltd. 

Crystor-Cow! Insulators, Ltd. 

Electro Stee! Foundries, Ltd. 

Globe Electric Co., Ltd. 

Little Wonder Battery Co., Ltd. 

Marzi Loud-Speaking Telephone Co., Ltd. 

Railless Electric Traction Co., Ltd. 

Telephone Co. of Egypt, Ltd. 


Canadian General Electric Co., Ltd.—Relief on the 
mmon share dividends from British income tax, at the rate 
(2s. ld. per £ of gross dividend, has been authorised. Appli- 


tions for this relief are to be made to the local inspector of 
lakes, 


East London Railway.—The Southern Railway Co. has 
fered to holders of 24 per cent. debenture stock £62 10s. of 
‘uthern Railway 4 per cent. debenture stock in exchange for 
th £100 of East London stock. 


International Light & Power Co., Ltd.—A dividend of 
4 per cent. less tax has been declared on the preference shares 


t "7 of arrears for the nine months ended December 
t 


German Company.—The Electric Insulated Wire Company 
ate ©. J. Vogel), of Berlin, reports a net profit of 100,000 
vid marks for the year ended with September 30th, 1924. 


French Company.—La Société de la Maison Breguet, of 
‘iris, has lecided to increase its capital from 8 to 12 million 
‘anes and is inviting subscriptions to 8,000 new shares of 500 
Hines Whic!: are being offered at 775 francs each. 


‘Mock Exchange Notice.—Application has been made to 
" Committee to allow the following to be officially quoted :— 
Madras Electric Tramways (1904).—2130,000 54 per cent. (registered) deben- 
Ps of £100 ~ach, Nos. 1 to 1,300. 

New Issue.—Sir W. G. Armstrong, Whitworth € Co., Ltd. 
~The issu of £3,000,000 6} per cent. consolidated mortgage 
“tentures at £99 10s. was fully taken up by December 16th. 


‘ Shawinizan Water and Power Co.—Dividend of $13 per 
st, 


a 


me on tle common shares for quarter ended December 3 


Mississippi River Power Co.—Dividend of $1} per share 
the preferred stock. 


Wellma Smith Owen Engineering Corporation.—An in- 
"ia dividend of 5 per cent. (less tax) has been declared. 


Stocks and Shares. 


Monpay MorninaG. 


CurisTMas markets. in the Stock Exchange are supposed to 
be, by tradition, as quiet in the direction of business as they 
are lively in that of horseplay. This year, however, the in- 
satiable demand of the investor is keeping members busy, and 
they have, moreover, a good deal of speculative trade in which 
to employ their energy. The volume of new issues threatens 
to grow into a glut. Several of the latest comers failed to 
secure a warm welcame. The Armstrong 6} per cent. deben- 
ture stock was duly subscribed, but the stags got more than 
they wanted. The price opened at 1 discount, to move up to 
5s. discount as the cheapness of the scrip became more appre- 
ciated. Colonial loans are faring, however, none too well. 

Many scores of Stock Exchange securities were marked ex 
dividend on Thursday, the last pay-day of the year now end- 
ing. In many cases, the deductions were recovered either 
wholly or in part. Good stock at a reasonable price is still 
difficult to buy. 

Amongst electricity supply shares, those most scarce are 
the higher-priced varieties, ¢.g., Kensingtons (which retain 
their last week’s rise of 22s. 6d.), St. James’ and Notting Hill 
deferred. There are supplies of the medium-priced shares to 
be obtained : 500 City Lights, for instance, at 2g; 1,000 County 
ordinary at 52s. 6d., and 1,000 South Londons at 45s. A couple 
of thousand Metropolitans are on offer at 37s. 3d., and 500 
Charing Cross at 46s. Urbans can be bought in fair quantity 
at 19s. 9d., Edmundsons at 22s. 9d. 

Outside the London group, other shares on offer include :— 

500 Bournemouth ordinary at 58s. 6d. to yield £5 4 

2,000 Egham & Staines new at 22s. 3d. to yield £6 15 

2,000 Isle of Thanet at 18s. 6d. 

2,000 Llianelly Elec. ordinary at 20s. to yield £7 0 

5,000 Midland Counties ord. at 22s. 6d. to yield £4 17 

2,000 Lancashire Elec. ord. at 25s. 3d. to yield £5 19 


The yields are calculated upon dividends paid in the last 
completed year. The list does not ptofess to be exhaustive, of 
course, but it gives a just idea of what can be obtained, and 
the return that such shares offer on the basis af to-day's 
prices. 

Underground Railway stocks are enjoying pronounced 
strength. Buyers fasten upon Metropolitan Consolidated as 
being the stock that possesses the best speculative chance, for 
the reasons reiterated here last week. The price is up to 824. 
Districts have risen to 56, Central London ordinary is higher 
at 73. Bus ‘A’ strengthened to 9s. 6d., but the £10 shares 
at 34 are 5s. higher, and Underground Incomes have at last 
reached three figures, showing a rise to par. These advances 
have not been reflected in any of the London transport issues, 
where prices remain very dull. London United Trartways 
debentures, while nominally 554 ex dividend, changed hands 
down to 504 a few days ago, the preference being done at 
4s. 63d. The ordinary are still about threepence per share. 

The chairman of the British Columbia Electric Railway 
spoke very cheerfully at the meeting last week. He regards 
the outlook as promising, and is well satisfied with the pro- 
gress which the company is making. No change has occurred 
in the prices of the various stocks. There is about £2,000 of 
the ordinary on offer in the market at 1124, which affords 
a yield of 52 per cent., free of tax, on the last dividend of 
£6 9s. 5d. net. This return is equal to a little under 74 per 
cent. gross, taking tax at 4s. 6d. in the £. Anglo-Argentine 
Trams keep good. Both classes of preference shares are now 
ex dividend. The Seconds give 10 per cent. on the money at 
£3 per share. 

Mexican Utilities make no headway. Further small declines 
have occurred. Brazil Tractions regained their last week's 
decline. Rio Tramways Fives are normally befter at 94, and 
San Paulo Firsts stand at 96. All the animation recently 
noticeable in Singapore Electric ‘l'ramways has now subsided, 
and the market is quiescent, the price being 6s. 3d. middle. 

Great Northern Telegraphs have gone back 7s. 6d. The 
Eastern group has not moved. Marconis weakened to 30s., 
sellers being persistent and buyers difficult to tempt. 
Canadians keep up fairly well at 5s. 6d. The Constantinople 
Telephone Company issues a notice regarding the deferring of 
payment upon its obligations and certificates. The £5 shares 
are quoted at 25s., but business was done in them last week 
at 18s. 9d. No dividend has been paid since 1913. 

In view of this week's removal from the Stock Exchange 
Official List of West India and Panama Telegraph shares, it 
may be of rather lugubrious interest to mention that the 
ordinary last changed hands at 74d., the first preference at 
3s. and the seconds at 2s. 6d. This was in September. All 
the shares are of £10 each, and are fully paid. The last 
recorded deal in the company’s 6 per cent. debentures took 
place in July, at 274. 

The feature in our list of Miscellaneous shares is a rise of 
3s. 9d. to 52s. 6d. in Babcock and Wilcox. The demand came 
from the North. Other engineering and kindred descriptiona 
are irregular in price. Edisons at 5s. 9d. are ex dividend. 
English Electric preference improved to a guinea and Elec- 
tric Constructions gained 1/16 at 3ls. 3d. Rubber shares keep 
steady, the raw produce again being better, though in the 
rubber market there is no accession of public business to inter- 
fere with the due enjoyment of a Merry Christmas, 
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Share List of Electrical Companies. Market Quotations tor Chemicals 
and Metals. 


Ir should be remembered, in making use of th 
Home Companies, Ing of the figures appeari 
Dividend. = in the following list, that in some cases the prices are only ramen. 
— and they may vary aan to quantities = other circumstances 
1929, 1998, 
1 WwW 2568 
1 672 CHEMICALS, 4c. | 
ove 1 wo 680 .. 
@ Ac 
mmonia, 
614 @ Bisulphide of Carbon 
6 6 622 @ Borax ... am ro to 
ae 610 3 butes 
519 6 the fi 
6 6 6 547 
10 5 6 8 or 
%L 5 210 ficien 
Newcastle-on-Tyne Ordinary .. 1 % 6 691 of an 
do. 6 % Pref. oo 1 6 6 6 68 METALS, ac. appli 
do. 1% Pref. ... 1 612 0 Aluminium Ingots per ton 
Notting Hill6% Pret. 10 6 6 645 can 
North Met, Blec.6% Pref. .. 6 6 56 8 Shee’ ever, 
Urban Ordinary... 4 448 Babbitt’s Metal andAnt Metal— ‘ntell 
do 6%Pre. 1 6 681 Grade inte 
St. James’ and Pall Mall ~ 6 Md IT 616 0 £10) . of ph 
South London om on» 613 4 c Brass rolled metal 2" to 12" basis)’ "per tb. 3d. inc, Wi 
Bouth Metropolitan Pret... 7 #7 612 0 ” drawn). “ad 
Whitehall Bleo,Invst. 78% Pret, 1 — £96 to ri 
mato 
c 
Home at th 
d Wire Rods, 10s, contr 
Central London Ord, Assented Stock 4 H.C. Wire per lb. ine. Fo 
Metropolitan ove ove 84 to 3/6 
erground Electric Ordinary 10 Nil German Silver 
Unt do. A Gutta-percha, fine . but 
A India-rubber, Parafine 13d. ine, diffic 
do, i Iron Pig (Cleveland Warrants) .. £5 9s, to £5 Is, 6d. ma 
» Wire, galv. No. 8, P.O. qual. £25 i: Mora 
English Pig £44 £8 5s. ine, = 
£12 10s. to ness 
£12 12s. 6d. 27/6 to 30}-ine. of st 
to B/- inge 
do. De, 5 10/- to 20/- & up. | 
Chili Telephone .. 4 ings 1/34 
Cuba Sub. Ord. 0 all ti 
Eastern Extension... 8 » rolled strip & sheet 1/4 recor 
Globe Tel. and T. Ord. ... 0 d Silicium Bronze Wire per Ib. epee! 
do. do. Pref. ... - 10 Steel, Magnet, in bars 8d. 
Great Northern Tel. a Tin, Block (English) Der ton. | £266 10s. | is 
y 
- 1 Wire.Nos.1tol6 ... ..._ per lb. 8/11 
*For 1 cwt.lots. Special quotations against definite 
United R. Plate Tel. Quotations supplied by 
aa. r James & Shakespeare, 
Werte 8 British Aluminium Co.,Ltd, Edward Till & Co. 
¢ Thos. Bolton & Sons, Ltd. 1 Bolling & Lowe. 
d Frederick Smith & Co, 1 Richard Johnson & Nephew, Ltd. insp 
e F. Wiggins & Sons. a2 P. Ormiston & Sons. . 
f India-Rubber, Gutta-Percha and o Johnson, Matthey & Co., Ltd, this 
| Telegraph Works Co., Ltd. p CO. Clifford & Son, Ltd, St 
99 W. F. Dennis & Co. 
66 00 will 
6 6 - 16 0 of e 
British Electric Traction Ord, ... 6 6 - 06 I 
do. do 6%Pret. .. 66 18 9 London Traffic Advisory Committee.—The Committee © off 
advise the Minister of Transport upon all questions affecting cons 
5 traffic in London and the Home Counties has been constituted rely 
8 199/5 - jo 16 0 The members are as follow:—Mr. A. L. Dixon, (.B., Sir disci 
a@ 4 80h — 57 George H. Hume, M.P., L.C.C., Mr. J. R. Pakeman, 50 ; 
; j *, New, Col. C. t 
Lond. & Sub. Trac. 6 % Pref, ... 56 a a. sam 910 Henry Jackson, M.B., M.P., Sir Henry F. Ne 
London United Tram. Deb, ... a 4 B5ixa — “Be Pinkham, O.B.E., Mr. K. E. Chalmers, Mr. W. G. Davie, me | 
Mexico Trams, 6% Bonds... Nil 66 2 8 <1 90 Chief Constable A. E. Bassom, O.B.E., Capt. Sir \\ Nott in 1 
exe Nu 6 Bower, K.C.V.O., Sir Henry P. Maybury, K.C.M.G. ()irector- virt 
oe Nil s = General of Roads), Mr. J. Cliff, Mr. B. Smith, M.P., Mr. A es 
Nil O'Leary, Sir Herbert A. Walker, K.C.B. (general namagel 
” £ 66 of the Southern Railway), Mr. G. A. Dutfield, Mr. I. Pick infle 
(assistant general manager, Underground Railways 33 Ir 
L.G.O.C.), and Mr. F. W. Prowse. The secretary is Mr. ¢. > tion 
Pool-Godsell, M.B.E., Ministry of Transport, 7, hitehall well 
wo 8 8.8 ~ The Committee held its first meeting on Decem!»r_ Ist), poss 
9 when the members were addressed by the Minister Trans abil 
9 port (Lieut.-Col. W. Ashley). Sir Henry Maybury wes imp 
Gh 6b 5 elected chairman of the Committee. I 
2 6 Nil last 
ae 612 0 City Gas Explosion.—As a result of a gas explo-on calc 
~~ m Btook 6 6 -~ 603 week at the corner of St. Dunstan’s Hill and Grea! ws con: 
+e 680 Street, seven persons were injured and taken to St. urthe 
~ 640 mew’s Hospital. The injuries in most of the cases jis 
- wm & 6 6 +64. 614 8 serious, and after receiving attention the patients ¥ “s “A on t 
 & 61110 charged, with the exception of one man, who had to underg to 
~ 6 416 8 an examination by X-rays. 
= 66 9 The explosion took place while some telephone eng 
Met.-Vick strong smell of gas. Suddenly there was a big 
great flame chot out and a portion of the roadway has 
T * up. Several passers-by were thrown down and injure : 
elegraph Construction . 8 410 6 cork 
two of the postal telephone employés who were at ¥ > 


*Dividemds paid free of Income Tax. received injuries.—The Times. side 
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Some Psychological Aspects of Engineering 


Inspection. 


By FRANK H. MANN, A.M.LE.E, 


ly I were asked to name the attributes which should 
go to form the mental equipment of the engineering 
inspector and to specify the order in which such attri- 
butes should most desirably be cultivated by the tyro, 
the first place would unquestionably be given to power 
of psychological perception. It may be true that pro- 
ficiency in this respect arises rather from the possession 
of an inherent faculty than as a result of any degree of 
epplication ; and in this case no one without the gift 
can hope to attain the first rank. It is probable, how- 
ever, that if the germ exists it can be cultivated by the 
intelligent use of experience, suitably spiced by a dash 
of philosophy. 

Whether the faculty be native or acquired, it stands 
as an invaluable first aid to the inspe¢tor who aspires 
to rise only a shade above the dead level of the auto- 
maton. Without its help the inspector must be largely 
at the merey of unscrupulous practice and misleading 
contrivance. 

For the second place the virtues of moral courage 
end technical ability strive level-breasted for mastery ; 
but whichever is acknowledged, a decision is rendered 
dificult without a knowledge of the subject’s mentality. 
Moral courage connotes firmness of purpose; and firm- 
ness of purpose unrelieved may easily be the reflection 
of stupidity. The inspector must be a fighter to his 
linger tips; but while he must defend every day what 
he knows to be right principles, his attitude must at 
all times be tempered with sufficient breadth of vision to 
recognise that deviation from the strict letter of his 
specification may at times be permissible, or even com- 
mendable, and that alternative courses are not always 
to be damned. 

As far as the other claimant to second place is con- 
cerned, it may be said that sheer technical ability needs 
only the leavening introduced by a realisation of sound 
practices; but as the scope of activities of the general 
inspector is almost without limit, it would seem that 
this corollary is of the first importance. 

Stern disciples of the ‘‘ Looks right—is right ’’ school 
will probably call down wrath upon me for the omission 
of coumon sense in the first rank of desirable qualities. 
I offer no excuse for its omission. It is an attribute 
considerably over-rated by those who are compelled to 
rely on it largely in the absence of a nicer engineering 
discrimination. 

It is possible that the same school would also take 
me severely to task for daring to suggest a dilution, 
in the form of an occasional concession, in the high 
virtue of moral courage. That the latitude I allow is 
aimed not against moral courage but against a stupid 
inflexibility hardly need be argued. 

In writing of our inspector’s qualifications, I men- 


tioned psychological perception. It would have been - 


well, perhaps, had this attribute been coupled with the 
possession of unbiased and detached mental poise, since 
ability to maintain the latter were perhaps of higher 
importance still. 

Leaving out of consideration the—we will not say 
calenlated—effect of physical conditions, there arise for 
consideration endless situations for the use of psycholo- 
gical perception and the display of right mental poise 
on the part of the inspector. In addition to the ability 
te gauge his man’s honesty of purpose, or assess the 
degree of a moral obliquity intuitively sensed, he must 
be prepared for an intellectual contest with an adversary 
of friendly guise in whom the exercise of dissimulation 
has heen carried to a fine art. The tactful distraction 
oi the inspector’s attention from the issue under con- 
sideration to a point of comparative triviality, or from 


indifierent material to superlative examples of other 
work, forms a trap for the unwary which may require 
considerable penetration to detect. 

The majority of inspectors who have profited from 
their experience will be able to recall the circumstances 
of finding, in a bulk inspection, a few articles with a 
sufficiently pronounced disparity in some respect or 
other to leave no doubt as to the course to be taken ; 
the efiect on the mind of rejecting the outstandingly 
defective articles being such as to mask the lesser detects 
of a large proportion which, had the worst examples 
been absent, might have been sufficient to lead to the 
rejection of the whole. 

The inspector’s responsibilities do not end with the 
act of inspection or testing of plant or material; it is 
part of his duty to visualise any possible means by 
which, as a result of either carelessness or design in 
the subsequent disposal of the articles, his efforts might 
be rendered abortive. 

In shaping his attitude where circumstances seem to 
warrant suspicion the highest degree of discernment 
and tact is called for, and it may not be out of place 
to warn the over-zealous that, alive as they must be 
to any form of duplicity, it is possible for suspicion to 
be carried too far, in which case it may defeat its own 
ends and become needlessly provocative. 

An attitude of suspicion should be controlled by a 
fair regard for the reasonable probabilities of the case, 
and as an example of this I might mention the instance 
of the inspection of apparatus of standard pattern but 
of specified quality of material or finish. 

Assuming that individual stamping may be difficult 
or impracticable, misgivings as to the subsequent dis- 
posal of the apparatus would in the experienced mind 
be largely allayed by the reflection that the articles 
having been manufactured to conform with an exacting 
specification, there would be little likelihood of any 
purpose or interest being served by allocating them 
elsewhere or substituting articles of inferior quality. 

Illustrating the necessity for correct. mental poise on 
all occasions are the cases in which the inspector finds 
himself falling into a well-organised routine of inspec- 
tion—the highly-developed system, where almost before 
one has glanced at the material, one is carried in a 
whirl through examinations and tests galore. Nothing 
is more satisfying to the experienced inspector than for 
things to be hustled; the danger arises when a man 
with less capacity for gripping a situation finds himself 
an objective in the process, 

The effect of weariness is one to be carefully guarded 
against. Hours of examination of articles, devoid of 
faults, each one of which takes tedious minutes in being 
opened up, strongly incline the inspector to cry 
“‘enough,”’ and to pass the few remaining. I am fairly 
certain that not a few will bear me out when I say 
that if a fault exists, it will be disclosed in that last 
half-dozen. Such tests of mental stamina are frequently 
met with in a wide inspecting practice, and in most 
eases they hinge upon the same conditions of weariness 
as are induced by a series of fruitless examinations. 

The subconscious influence of a friendly atmosphere 
and hospitality at a works is perhaps one of the most 
difficult with which the young inspector may have to con- 
tend in shaping his conduct to the problem in hand. It 
is not within the scope of this article to analyse an 
attitude which, one would fain believe, in most cases 
springs from sheer good feeling. It is rfone the less 
true, however, that the effect of liberal hospitality on 
a susceptible mind may be otherwise than conducive 
to a strictly impartial attitude, The inexperienced may 
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be subjected to a similar effect from witnessing the pre- 
parations which have been made to satisfy, say, special 
tests called for. The writer is aware of a case where 
the testing conditions, while complying strictly with 
the letter of the specification, were such as to render the 
test abortive in one important particular. Neglect of 
this, while not offending the letter of the specification, 
would certainly be condemned from consideration of 
good practice. Discovery of such a fact would depend 
in a great measure upon how far the inspector’s engi- 
neering perceptions had been affected by his appreciation 


Hydro-Electric Power in Spain. 


of the efforts and expense that had obviously been made 
to fulfil the specified requirements. 

It may be urged that no special preparation is re. 
quired to cope with such cases; that singleness of aim 
and purpose should carry the real engineer past such 
pitfalls. Possibly so, but not being supermen. most 
of us are subject to impressions by which we tay be 
subconsciously influenced; hence the sharp watcl, that 
must be maintained on the drift of our attitude fron, 
the effect of appearances, whether undesigned or con. 
trived by the astute manipulation of external aspects. 


Economic Developments to be undertaken in Various Directions. 


(By Our Special Correspondent in Spain.) 


ALruouGH Spain does not figure prominently among the 
countries of the world possessing the greatest amount 
of undeveloped water power, the largest fall being that 
of Capdella, 830 metres (2,723 feet), the amount of 
energy that it is possible to generate has astonished 
Spain 
is to-day practically pledged to avail herself of the 
potentialities of the considerable volume of wasted 
energy of which she stands naturally possessed, and 
in this important enterprise the enlistment of British 
capital and engineering capabilities has been decided 
upon, 


those who have made a close study of the subject. 


This is no new movement, however, for during 
many years past the principal hydro-electric enterprise 
has been that known as the Barcelona Traction, Light, 
and Power Co., incorporated under the laws of the 
Dominion of Canada, and the operations of which (al- 
though less remunerative than at one time was antici- 
pated, necessitating, in fact, a reorganisation of the 
company’s finances) have proved a great boon to the 
kingdom. There are promises of more ample reward 
for this enterprise in the  not-far-distant future. 
Incidentally, it may be mentioned that the Barcelona 
Traction, Light, and Power Co, commenced operations 
about 1913, at which period its gross earnings did not 
umount to more than £40,000; in 1921 the revenue had 
been increased to £568,200, and in 1923 to £706,500. 

It may be said without exaggeration that the market 
for power in Spain, taking the country as a whole, is 
one of the most promising. It would be no less accurate 
to state that there are few better plants anywhere; 
the chief installations, such as those in Barcelona, 
Madrid, &c., vie with any to be found in either the Old 
or the New World. Encouraged by these facts, the 
Directory, under the presidency of the Marquis de 
“stella, recently appointed a committee of experts to 
study the proposals of a number of industrial enter- 
prises, more particularly the Sociédad Espaiiola de 
Industria y Traccién Eléctrica, for the industrial ex- 
ploitation of the kingdom by means of railway construc- 
tion; the utilisation of water power for the production 
of electricity; and the building of blast furnaces and 
factories for the manufacture of raw materials to be 
vbiained in the country, all operated by electric power. 

While no complete list of electrical installations is 
now available, the Ministry of Public Works has, for 
some time past, been engaged upon compiling a direc- 
tory from which it will be able to derive this and much 
other valuable information. Private estimates place the 
number of installations in the kingdom at 140, with 
700,000 h.p. in operation, and a further 150,000 h.p. 
in construction. On the other hand, an estimate made 
by the Unidn Eléctrica gives 5,000,000 h.p. as a reason- 
able figure possible of attainment. 

The great Spanish rivers, few of which are navigable, 
gather the greater part of their waters on the central 


plateaux at altitudes ranging from 6,000 to 1,500 feet. 
The waters run in deep-cut channels, thus offering exvep- 
tionally favourable opportunities for their employient 
in the generation of electricity. The rivers Taus, 
Douro, and Guadalquivir (pronounced Wa-dal-kee-yver) 
are the three principal sources, the volume of the tirst- 
named varying between 12 cubic metres and 1,000 cubic 
metres per second at times of extreme drought and flood 
periods. The Guadalquivir has been known to flow 
from 10 to 5,000 cubic metres per second, so that it is 
necessary in this case to regulate the flow by artificial 
means. These have already been undertaken to a con- 
siderable extent. Unlike other watercourses in Spain, 
this river does not rush along precipitately, but spreads 
itself over a broad bed. Thus, the control scheme em- 
braces the construction of a number of canals, particu- 
larly between the cities of Cérdoba and Seville, where 
11 dams will be erected providing heads of water of 
from 20 to 25 feet, destined to harness 100,000 h.p., and 
in this manner irrigate an immense area of land aud 
create a new waterway between the two cities. 

In the case of the Douro river, which forms the frou- 
tier between Spain and Portugal for 60 miles of its 
course, flowing between steep banks it receives a numer 
of tributaries on its left bank (Spanish territory). 
Engineers state that, within the length of 60 miles, the 
Douro could be made to vield 300,000 h.p., and de- 
tailed schemes are now being prepared with this view. 
Unfortunately, before anything practical can be arrive: 
at, an agreement will have to be made with the neig!i- 
bouring State of Portugal; and here political matters 
remain in so chaotic a condition that anything like 
permanent agreement between the sister states is out «f 
the question. On the other hand, it is thought that 1 vw 
possibility exists of diverting the waters of the Dour» 
before they reach the frontier and of returning them |v 
tributaries so that the Portuguese would suffer no loss. 

The Rio Dureal, in the Province of Granada, his 
already been made to yield a considerable amount of 
power. Here there is a fall of 758 metres (2,487 feet), 
forming the second most important power fall in the 
kingdom. It is exceeded only by the fall of Capdella 
(830 metres), already referred to. The water flows 
from the Sierra Nevada, and is impounded in a reser- 
voir of 4,000 cubic metres capacity (140,000 cubic feet). 
At present the flow utilised is 400 litres per second (!! 
eusecs), but it is proposed to increase this supply to 
3,000 litres per second in the near future. The reser- 
voir is fed by a channel constructed partly in ope: 
cut and partly in tunnel. The length is 9,580 metre- 
(31,420 feet). A second reservoir, with approximate] 
the same capacity, has been formed near the outlet o! 
the power-house in order to safeguard various estal 
lished water-rights, including some from old irrigations. 
Thus, whatever be the rate at which the power water is 
being used, the regimen of the river is maintained. 
The pressure-pipe from the upper reserwaix to the 
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ower house is 500 mm. in diameter (19} inches), laid 
in lengtiis of 12 metres (39 feet). The wall thickness 
ranges from 7 mun. to 23 mm. (9/32 to 29/32 inch). 
There ave no expansion joints, and the pipe is buried 
throughout its length of 2,136 metres (7,000 feet). 

The electrical equipment consists of two groups of tur- 
hines and generators, each of 1,700 kW, working at 
3.000 volis. Two groups of transformers raise the pres- 
the one case, to 25,000 volts for transmission 


sure, 1! 

io the network of tramways and electrical railways 
which serve the city of Granada and its suburbs; and, 
in the second instance, to 60,000 volts for transmission 


to Almeria for general purposes. The railway between 
the city of Granada and the suburb of Durcal (35 km. 
in lengi!)) is also included in the system of supply. For 
this purpose a battery of accumulators, the largest in 
the kingdom, has been installed. It comprises 580 double 
cells, with a capacity of 444 ampere-hours at 1,200 volts, 
This battery of accumulators cost 270,000 pesetas 
(roughly £8,000), while the cost per horse power in- 
stalled lias worked out at 850 pesetas (£26). The whole 
of these works were designed by, and carried out under 
the direction of Dr. Alfredo de Velasco. 


Railway Electrification. 


Amon the more important electrical transport enter- 
prises which have already taken form is a railway be- 
iween the capital, Madrid, and the important port of 
Valencia. This line will be about 350 km. in length, 
and will be double tracked. The scheme comprises the 
development of hydro-electric power necessary to 
operate the line as well as to provide electricity for 
anwuber of mines and factories, in addition to pump- 
ing in connection with certain irrigation schemes. The 
enterprise is notable for the fact that it constitutes the 
first electric trunk line to be constructed in Spain. 
Naturally the scheme has met with considerable local 
support. since not only will it form the most im- 
portant undertaking of its kind launched in the country 
for many years, but also it will serve to open up a 
erritory. rich in minerals and in agricultural products, 
hitherto entirely devoid of communications. When the 
electrification of this line was under discussion, the 
question of the voltage proved an exceedingly ditheult 
one to solve. Its importance really lay in the fact that 
upon the ultimate decision arrived at depended the 
future electrification of many other Spanish railways. 
A nunher of engineers favoured 3,000 volts, while a 
considerable minority advised a much lower voltage. At 
ie time of writing the question has not been definitely 
decided so far as the Madrid-Valencia line is concerned. 

A second enterprise of hardly less importance is the 
Ripoll-Puigeerdd (or Trans-Pyrenean) line. This calls 
for a length of electrified line opening up the Puerto- 
de-Pajares on the system between Leén and Gijén. The 
line is some 60 km. in length, rising to a height of 
1,200 metres. There are two long tunnels, having a 
total length of 6 km., piercing the Pyrenees. Eight 
stations have been, or will be erected. The line, which 
has been undertaken in connection with the Franco- 
Spanisl) agreement of 1904, will eventually connect with 
the French line at Aix-les-Termes, and serve to con- 
‘ideraily shorten the journey between Barcelona and 
Toulouse. In faet, there will be a saving of 120 km. 


The Rhine-Main-Danube Canal.—The Munich correspon- 
dent «! The Times reports that the work of constructing this 
huge waterway is progressing rapidly. The undertaking is 
hem carried out by a company whose headquarters is at 
Munich, and its object is to make a transport route via 
Cologne, Mainz, Frankfort, Aschaffenburg, Bamberg, Braila, 
Galatz and Sulina, over 2,000 miles in length, and navigable 
for ships of 1,500 tons. The plan includes the erection of 
3 power stations capable of producing about 1,500 million 
kWh per annum. The greater part of fhe chare capital is 
in the hands of the German Government, the Governments of 
avaria and other German States, a large number of towns, 
groups of industries, and commercial syndicates. The Ger- 
man Pudget for the current financial year provides 12,000,000 
marks for the scheme. 


Hydro-Electric Development 
in India. 


(From a Correspondent.) 


Tue State of Mysore has shown itself to be very progres- 
sive in the matter of developing hydro-electric projects. 
It has already carried out the Shivasamudram and 
Krishnarajasagar projects which have considerably 
benefited the industries in Mysore, Bangalore, and the 
Kolar Gold Field. There is still, however, immense 
scope for deyelopment. The question of harnessing the 
Gersoppa Falls for the generation of electric power has 
long been under the consideration of the Government. 
Recently a special survey of this important project with 
reference to the power prospects, &c., was completed. 


The proposal provides for a reservoir about 10 miles 


above the Falls and a take-off dam about three miles 
above the Falls, with canals running behind the hill on 
the Mysore side, to a forebay about 1} miles down- 
stream. The power station will be located at the bottom 
of the river gorge about 14 miles down stream from the 
Falls. The proposal also provides for the discharge 
over the Falls of the normal average discharge in the 
river, the power station being operated with water 
stored during the flood season. The scheme entails a 
very large outlay which, if carried out, will open up 
the Malnad to great industrial enterprise and will en- 
able the Bhadravata Iron Works to develop a number of 
subsidiary industries. Besides developing the Gersoppa 
Falls there is also a proposal to utilise the Mekadatu 
waters, in respect of which Madras has ceded its rights 
to Mysore on certain conditions. 

The Madras Government also intends to pursue a for- 
ward policy in the matter of hydro-electric develop- 
ment. It has already sanctioned suitable grants for the 
investigation of the Pykara project in the Nilgiris, as 
well as of the Papnasham project in the Tinnevelly dis 
trict. It is proposed to utilise the power generated 
under these schemes for the electrification of the rail- 
ways. It will also be possible to run a paper mill and 
a match factory near the Papanasam Falls, in the 
vicinity of which lie extensive forests of excellent bam- 
hoo proved to be quite suitable for the manufacture of 
pulp. 

Electricity for Aden. 

The foundation stone of the Aden Power Station was 
laid recently by the Political Resident of Aden, who, in 
performing the ceremony, gave a short history of the 
project. To finance the scheme the Government of Bom- 
bay sanctioned a loan of Rs.10 lacs, and it is 
estimated that about Rs. 2,12,000 will be obtained 
each year by the sale of energy. The scheme was 
prepared by a London firm of consulting engineers. 
Three-phase current will be generated at 6,600 V, 50 
cycles, and will be supplied to consumers by a 3-phase, 
4-wire system at 230 volts. The maximum charges to 
consumers which are permissible under the licence 
are :—(1) For general supply purposes for lighting, fans 
and heating, six annas per kWh; (2) For power pur- 
poses four annas per kWh, with a minimum monthly 
charge in each case of Rs, 3-8-0. The tender of 
Messrs. Crompton & Co., Lid., for the power house and 
its plant has been accepted by the Executive Committee. 
The contract provides for the installation of three 
Vickers-Spearing boilers and three 250-kW turbo-alter- 
nators, together with the necessary subsidiary 
machinery. to be delivered at Aden in eight months, The 
turbines will be manufactured by Messrs. W. H. Allen 
and Sons and the alternators by Messrs. Crompton. 
A managing engineer is investigating the trans- 
mission and distribution system on the spot, and it is 
hoped that the scheme will be in operation by Septem- 


ber, 1925. 
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Wireless Humour. 
By “ALPHA.” 


Some time ago we had occasion to enter the local shop 
selling photographic and (lately) wireless goods. It was 
the first time we had been to this particular shop since 
the broadcasting boom, and our shopman was known to 
us only as a knight of the camera. We commented on 
the fact of so many photographic dealers selling radio 
apparatus, and he heaved a sigh overboard and said: 
‘* Ah, well, kindred subjects, kindred subjects.’’ Here 
he began to expand, and wishing to show himself better 
initiated into electrical matters than his brother photo- 
yraphers he at once commenced a technical dissertation. 


He picked up two articles of (alleged) ebonite. One 
was a valve holder, the other a tapped knob. ‘‘ Now 


you wouldn’t think there was much difference in the 
ebonite of these two, would you? Well, this one’s 3.9 
and this one 2.3.’’ 

Here we began to look blank, so he hastily added: 
** The sufficiency.’’ Repressing a broad smile, we 
stated that still we did not comprehend. We were 
favoured with a pitying smile as he went on: ‘‘ This one 
has a sufficiency of 3.9, and that one of 2.3.’ Here 
we added: ‘‘ Oh, you mean the insulation resistance, 
5.9 megohms?’’ ‘‘ No, the sufficiency.’? This could 
not last any longer, we had other shopping to do, and 
so we endeavoured to change the subject. Our worthy 
was not to be baulked, however, and carried on. ‘‘ This 
one loses 3.9 per cent. of its power.’’ ‘‘Oh-h!’’ we 
finally interjected, wondering if the leg-pulling was by 
him or if it had previously been passed on to him 
unsuspectingly. 

We decided to leave him to his “ sufficiency,’’? and 
thankfully awaited his next remark—on _ ebonite. 
‘* Ebonite is the best insulator there is, perfect,’’ he 
said, ‘* far better than mica (pronounced ‘‘ micea ’’?)— 
know for a fact.’? We gently hinted that certain other 
things besides ‘‘ mieca’’ had higher dielectric strengths 
than ebonite, but he would not have it. Oh, no, 
*“micca ’’ was no good, ebonite was the only real insu- 
lator known, and all our remarks were considered as 
the babblings of an infant. 

Here we had an interruption, a photographic cus- 
tomer arriving. On disposing of him, our lecturer re- 
turned to the serious business of instructing us, Unfor- 
tunately, however, he was still thinking of his last cus- 
tomer, and so we got in the question: ‘‘ What do you 
think of the A.R.D.E. valve? ’’ and thinking that his 
remark would be interesting we added: ‘‘ What do the 
letters represent, by the way? ”’ 

Still thinking of his last customer, he scratched his 
head and replied ‘‘ A.R.D.E.—oh, er, um, Anastigmat, 
Rectilinear, Double-extension.’’ His next remark was 
drowned in the noise of a show case which was hastily 
kicked over to hide our merriment. 

Leaving details as unworthy of our talk, he volun- 
ieered the information that he ‘‘ knew something about 
it now, oh yes, two electricians up at the metal works 
ure a’learnin’ me, two nights a week; they know all 
about it—been electricians all their lives.’’ He further 
told us some really good infermation on the matter of 
radio sets generally, all of which was imparted to him 
by his electricians ‘‘ up at the metal works.”’ 

** Never solder your aerial wire, no, never no good, 
the solder deadens the current,’’ he explained. ‘‘ Don’t 
have bright wire for your aerial, have it enamelled or 
dulled in some way. Lightning is attracted by the 
glare of bright wire, so you might get the apparatus 
burnt out by lightning.’’ 

This was a bit too bad; our ancient dealer had had it 
all his own way so far, and we thought it time to get a 
bit of ours. ‘‘ Do you know Meg Ohm? ”’ we queried. 
No, he didn’t, and he didn’t see what that had got to 
do with business. ‘‘ Oh, we thought you might have 
known her or Milli Ampere, they were always around 
where radio amateurs were.’’ We continued: 
friend of ours, at a technical school, used to come home 
and tell us stories of ‘ gausses.’ Maiden aunts would 


beg him to desist, except at Christmas time, whe 
considered fashionable.’’ Our poor friend could get n; 
one to credit the fact that ‘‘ gausses ’’ was not a leet 
dialect for ‘‘ ghosts,’? but meant much to electrica| 
designers. 

Here we noticed some “ anti-capacity switches ” ;,, 
sale, and proceeded to inquire as to the meaning. “ Qj, 
they’re made of anti-capacity metal ”’ was his confiden; 
reply, in all seriousness. 

We next told him a remark which had been made }y 
a competent mechanical engineer, who, alas, wag no 
exactly up-to-date on radio matters. On discussing the 
possibilities of radio with him he said he “ didn’t think 
that a satisfactory engineering job could be made of the 
coherer.’’ This was years after coherers had been 
dumped overboard, and progress is rapid in these days, 
Our photographic-cum-radio dealer did not see the 
point of this, coherers being far before his time, as , 
radio enthusiast. 

However, we left him pondering over it, probably 
wondering how he could impart it to his two professors 
‘* up at the metal works.’’ 


n it Wag 


Notes on the Belgian Congo. 


Tue following information regarding the trade and develop 
ment of the Belgian Congo is extracted from a recent report 
to the Department of Overseas Trade by Mr. C. K. Ledger, 
British Consul at Boma. (Stationery Office. Price Is. 6d, 
net.) 

The Katanga province is one of the most important pro- 
ducers of copper in the world, and the concession to exploit 
the deposits is held by the Union Miniére du Haut Katanga 
The production has steadily increased; in 1920 it amounted 
to 18,961 tons, in 1921 to 30,464 tons, in 1922 to 43,552 tons, 
and in 1923 to 56,577 tons of unrefined copper. Production is 
facilitated by the lime and ironstone deposits which are near 
at hand. The exports in 1922 were as follows :—Copper or 
9,073 kg., valued at 1,030 fr.; copper 43,273,273 kg. (133,151,861 
fr.). The Union Miniére is preparing to erect hydro-electri 
plant to supply energy for its mining and other operations. 
The installation of large hydro-electric stations on the Congo 
River between Leopoldville and Matadi or tributaries in that 
area would at once enable the Colony to go ahead instead 
of being tied and restricted by a railway which can only 
transport 6,000 tons each way per month. Apart from the 
electrification of the railway, which is projected, the energy 
could be used in the work of reconstructing the line. 

In 1922 the exports of rubber (grass, wild vine, and planta- 
tion) totalled 1,109 kg., valued at 3,303 fr., a considerable 
advance on the previous year’s figures. The exports of gum 
copal were 13,909,609 kg., valued at 15.370,118 fr. 

Uranium was discovered at Chinkolobwe by the Union 
Minieére, and in 1922 288 tons of this material was exported 
to Belgium to be treated at the works at Oolen, which were 
completed and started work in 1921. In 1928 there was 
exported 478 tons of uranium, and the Oolen works produced 
four grammes of radium per month. 

A list of the principal imports during 1922, which is given 
in an appendix, shows that the total value of imported elee- 
trical machinery was 1,847,650 fr.; of this the United Kingdom 
supplied the equivalent of 339,990 fr., and Belgium gonds to 
the value of 1,119,771 fr. e 

There are telephone services at Boma, Matadi, Thysville, 
Leopoldville, Coquilhatville, and Elisabethville. The interior 
relies on the radio system, which is at present not in 4 
position to give reliable service. The Government is making 
efforts to improve the radio installations and to build new 
ones at Elisabethville and Stanleyville. A new station was 
opened last July at Illbo, in the Kasai Province. 

As regards communications, land lines have been or are 
being laid, the chief of which are the Kinshasa—Coquilhat- 
ville; Banana—Cabinda frontier; Buta—Niangara; and the 
Kilo—Trumu—U ganda. frontier. 


Gas and Electricity for New Houses.—At a recent meet- 
ing of the London County Council a report was present 
upon the media to be used for lighting, heating and covkime 
in 535 tenements which are to be erected at the East 
Hill Estate, Wandsworth, by the Housing Committee. The 
Wandsworth, Wimbledon and Epsom District Gas Co. had 
offered to install gas cookers, free of cost to the Council, 
two gas-lighting points were allowed. The County of London 
Electric Supply Co., Ltd., offered to provide the necessary 
mains and services subject to the wiring by the Council of the 
whole of the houses for lighting. After some discussion if Was 
decided to accept both offers. 
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Electrical Temperature Control. 


Some of the Steam Fittings Co.’s Products. 


qge alwost universal availability of electrical energy nowadays 
yenders its utilisation for automatic temperature control, In 
many cases, extremeiy convenient. Its obvious application 1s 
to the control of electrically-heated appliances, such as melt- 
ing furnaces for type metal, water heaters, &c. . 
Electrical temperature control appliances, unless intended 
for extremely small amounts of energy, must necessarily con- 
sist of at least two portions: that is, the heat-impulse device 
making and breaking a contact to control a solenoid for the 
electromanetic operation of a switch, a valve, an automatic 
or sinilar mechanism. ‘The device must be simple, 


starter, 

robust, and not liable to get out of order in prolonged use 
without skilled supervision, the portion which is liable to give 
most trouble being the make and break. Unless a quick- 
break arrangement is resorted to, which complicates the con- 
struction considerably, it is essential that the energy passed 
between the contacts should be so small that it is not liable 


to cause injurious sparking. 

The Steam Fittings Co. has found by exhaustive tests that 
it is not advisable to load the contact with more than 0.05 
amp. at 220 volts. The impulse device which the company is 
ysing is « dial thermometer with an electric contact, as shown 
in fig. |, the characteristic feature being that the contact is 
operated direct from the thermostat and is entirely indepen- 
dent of the indicating mechanism for the temperature; there- 
fore it is claimed the accuracy of the latter can in no way be 
affected by the contact device. The movement of the thermo- 
stat over the whole range of the dial is comparatively small, 
so that the contact can be set without difficulty for any point 
over the whole range of the instrument. 

The thermostat itself is of well-known ‘‘ Samson ”’ type, in 
which the pressure set up by the expansion of the contained 
liquids compresses a seamless flexible metallic tube joined to 
the head of the container at one end and closed by a cap at 
the other end; a rod fastened to the cap and passing through 
the inside of the tube, being guided in the head, transmits the 
movement. Solenoids absorbing not more than about 10 watts 
cannot operate heavy mechanism; only small clapper switches 
and small valves can, therefore, be actuated by such solenoids 
directly. For switches above 10 amps. for large valves as well 


lig. 1.—Samson” Dial Fig. 2.—High-Temperature 
Thermometer. Thermo-Contactor. 


2) 
3 


Fig. 3.—Diagram of Connections. 


as for the operation of starters, the solenoids actuate relay 
switches only, which, in turn, handle the main circuit. As 
the relays can be loaded up to 10 amperes, it is possible to 
control large amounts of energy in this way. 

For high temperatures the thermostat is an all-metal thermo- 
contactor, fig. 2, the insulation consisting of mica and micanite 
throughout, while fig. 3 is a diagram of the connections for 
the various units. The clapper switches have no_ special 
features: where, instead of. electrical resistance heaters, 
steam- or gas-heated appliances have to be controlled, the 
fame contactors are used and made to actuate the solenoids of 


electrically-operated 


valves through relay switches. For 


operating the valve by alternating current a clapper with suit- 
able arms and links is used, as shown in fig. 5, which illus- 


trates a single beat gas valve. 


With direct current, direct- 


pull solenoids can be used, and for large valves and high 
steam pressures indirect operation is resorted to, the solenoid 
controlling the pilot valve being made to actuate a main velve 
by the steam pressure direct. 


The electrical method is also applicable to the automatic «on- 


trol of humidity; fig. 4 shows a humidity controller consisting 


Fig. 6.—Sub-station 


Fig. 5.—A.C. Cla operated 


of a wet and dry bulb dial thermometer with contact appara 
tus to actuate the valve controlling the spray which will main- 
tain within narrow limits constant humidity at varying tem- 


Fig. 4.—Wet and Dry Bulb Contactor 


peratures. In the construc- 
tion, use is made of the fact 
that the difference between 
wet and dry bulb tempera- 
tures at a fixed rate of humid- 
ity varies approximately in a 
definite ratio, the ratio being 
embodied in the levers actu- 
ating the make and break of 
the valve solenoid circuit. At 
different percentages of 
humidity the ratio between 
the wet and dry bulb tem- 
peratures changes, and pro- 
vision is made in the contact 
apparatus for changing the 
lever ratio according to the 
different percentages of 
humidity required. The con- 
tact apparatus in this instru- 
ment 1s also entirely indepen- 
dent of the indicating mech- 
anism of the thermometers. 
Contactors for operating 
trip gear for switches in auto- 
matic sub-stations in the 


event of stator windings 
overheating are somewhat 
differently constructed, as 


shown in fig. 6. A bulb em- 
bedded in the rotor windings 
is connected by means of 
a capillary tubing to a pressure- 

— operated portion similar to 
the thermostat described 
above. The latter actuates a 
lever having a forked end 
which operates the con- 
tactor, which can be adjusted 
within desired limits, and is so designed that it can be set for 
a definite interyal between make and break. 


Thermometer. 


} 


Radio in French Morocco.—The removal of the restric- 
tions upon the possession and use of radio receiving sets has 
opened a small market in French Morocco. One French 
manufacturer is already represented in Casablanca. 
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Extremely Intense Magnetic Fields. 


Some Account of Dr. T. F. Wall’s Experiments. 


Dr. T. FF. Wann, A.M.I.E.E., of Sheffield University, whose 
endeavours to release atomic energy have received considerable 
prominence—almost undue and undesired prominence in the 
daily Press, due to a lack of understanding of the real problem 
—lectured on what he is doing on December 15th before a 
meeting of the Chemical Society of the Royal College of 
Science and the Mathematical and Physical Society of the 
Imperial College of Science. Prof. Rankine presided, and 
a number of questions were put to Dr. Wall at the close of 
the lecture. Among those present was Mr. W. M. Mordey, 
who showed great interest in Dr. Wall's experimental work, 
and his contribution to the discussion eventually developed 
into «a little semi-confidential chat with the author at the 
back of the lecture table. The large number of daily news- 
paper representatives who were present—presumably in the 
hope of hearing something sensational in the way of what 
is going to happen to the world when Dr. Wall or somebody 
else ‘‘ explodes the atom ’’"—appeared rather to embarrass the 
officials of the two societies concerned. One speaker in the 
discussion attempted to draw Dr. Wail on this point, but 
the reply was severely non-committal; Dr. Wall said he was 
not going to prophesy anything, but would wait and see. Mr. 
Mordey suggested that the change in the curve of magnetisa- 
tion mentioned by the author at the close of his lecture 
might be brought about solely by a change of temperature, 
from which view Dr. Wall rather disagreed, although he con- 
fessed that he was not prepared with a definite statement 
aus to what might be the cause. 

In the course of his lecture Dr. Wall said that the prime 
purpose of the experiments which he had undertaken at 
Sheftield University was an attempt to disturb the electronic 
orbits of the atoms of matter, so that some or all of the vast 
stores of energy locked up in the atomic structure might be 
released. He was quite well aware that the practicability 
of that aim had been received in some quarters with a good 
deal of incredulity, partly, no doubt, owing to an incomplete 
knowledge of what the plan of experiment really was. He 
hoped, however, in the calm atmosphere of such a meeting 
as that to be able to indicate that the plan of experiment was 
not likely to be barren of result, as he would be able to 
submit evidence in support of the view that results of far- 
reaching importance had already been obtained. 

The experiments were commenced in the early part of this 
year, but before entering upon an account of the experimental 
work it would, he said, be useful to briefly note the generally 
accepted views concerning the electronic structure of the 
atom and the effect on the electronic orbits of an externally- 
impressed magnetic field. An atom of any element comprised 
a minute nucleus of positive electricity and one or more 
electrons which circled round the nucleus like planets round 
the sun. An atom of hydrogen, for example, in its normal 
uncharged state comprised a nucleus of one positive unit 
charge and an electron revolving round it at the enormous 
speed of about 1,500 miles per second. An atom of gold com- 
prised a nucleus of a net positive charge of 79 units and 79 
electrons circling round it. An atom of mercury contained a 
nucleus with a net positive charge of 80 units and 80 electrons 
revolving round it. The structure of the nucleus determined 
the nature of the element to which the atom belonged, i.e., 
the amount of the effective net positive charge of the nucleus 
determined what the element was. If the amount of that 
positive charge of the nucleus could be changed, the nature 
of the element would be changed in consequence; it was 
believed that it was in that way that Prof. A. Miethe, in 
Germany, had been able to transmute mercury into gold. He 
passed an intense electric current through mercury vapour 
contained in an exhausted vessel, and on analysis the deposit 
was found to contain gold. It was thought that a number 
of the atoms of mercury vapour had each been penetrated 
by an electron from the electric current, and that each such 
electron, having reached the nucleus, reduced its net positive 
charge from 80 to 79 units, thus converting the atom of 
mercury into an atom of gold. 

If an electron moving in an orbit near the nucleus was 
expelled out of its path, a large amount of energy would be 
released. If the nucleus itself could be attacked and broken 
up, the whole of the atomic energy would thereby become 
available. The experimental undertaking on which Dr. Wall 
was now engaged had three more or less fundamental fea- 
tures, viz.: 

(1) A means for producing verv intense magnetic fields by 
the discharge of large capacity, high-voltage, static condensers 
through a suitably designed solenoid immersed in oil. 

(2) A motor-driven oscillating switch which, when in con- 
tact on one side, put the static condensers on charge, and 
when in contact on the ether side, discharged the condensers 
through the oil-immersed solenoid. 

(3) The use of a specimen of magnetic material, of which 
the magnetisation curve was known, that was inserted in the 
solenoid so that the intense magnetic field produced by the 
condenser discharge current was impressed on the specimen. 


The use of large capacity, high-voltage, static condensers 
permitted of the generation of extremely heavy currents and 
when a suitable time interval was allowed between successive 
discharges, no difficulty from overheating of the solenoid had 
been experienced with the greatest currents yet obtained, yi: 
more than 40,000 amperes through a solenoid wound with, 
No. 16 8.W.G. wire, the normal current carrying capacity of 
which was only about 13 amperes. , 

Showing a slide of a typical condenser-discharge current for 
a circuit containing inductance and a resistance of relatively 
small value in series, Dr. Wall said that, in view of what he 
was going to say, there were certain special features of tha 
discharge-current wave which it was desirable to emphasize. 
viz., (a) the ratio of the peak value of successive 1)::'f-wayes 
was the same for any two successive half-waves; (h) the time 
occupied by the first half-wave was the same as the tine occu. 
pied by the successive half-waves. A slide was then showy 
of the discharge-current curve when the condenser was dis. 
charged through a solenoid wound with 25 turns per em, 
length. Here it was pointed out that Dr. P. Kapitza had re. 
cently given details of a method used by him for producing 
strong magnetic fields by discharging batteries of accumulators 
through a solenoid. However, it would appear that Dr 
Kapitza did not expect to be able to obtain magnetic fields of 
an intensity greater than 250,000 gausses, whereas the method 
which he (Dr. Wall) had been using had already given 
1,400,000 gausses and with the new arrangement which would 
soon be put into operation he confidently anticipated obtain 
ing 10,000,000 gausses. 

Oscillograms were then shown indicating current values as 
follows :—first peak value, 44,000 amperes; second peak value, 
43,000 amperes; third peak value, 21,200 amperes; and fourth 
peak value, 12,500 amperes; those values being much greater 
than those calculated from the known constants of the sole- 
noid coil already referred to as wound with 25 turns per em. 
length. Since the solenoid was so wound, it followed, said 
Dr. Wall, that the first current peak produced a maynetic 
field of an intensity of 1,390,000 gausses in the centra! part of 
the solenoid. When that oscillogram was taken, a specimen 
of stalloy steel was inserted in the core of the solenoid and an 
examination of the oscillogram~brought to light some very 
remarkable facts, as follows :— 

(a) The time occupied by the first half-wave was only about 
half the time occupied by the successive half-waves. 

(b) The peak value of the second half-wave was about the 
same as the peak value of the first half-wave. 

(c) The peak value of the first half-wave was very much 
greater than the value calculated from the constants of the 
circuit and the voltage—2,000 volts—to which the condensers 
were charged. 

(d) The frequency of the wave, after the first half wave, 
corresponded to the value as calculated from the constants of 
the circuit. 

(e) The logarithmic decrement of the wave after the first 
eycle agreed with the calculated value of the inductance and 
the measured value of the resistance. 

Facts (a), (b) and (c), continued Dr. Wall, were of out- 
standing importance and a full and satisfactory explanation 
of them had not yet been found. Some of the effect was. no 
doubt, due to the fact that at such enormously high values 
of the current very great mechanical forces were developed 
between the neighbouring turns of the solenoid, so that % 
relative movement of the neighbouring turns was produced; 
the tendency was for the turns to pile up to the central part of 
the solenoid winding and if that movement was not checke/, it 
very soon resulted in the rupture of the coil. Some very strik- 
ing examples of the immensely powerful mechanical forces thus 
developed had been experienced during the course of the tvsts. 
For example, it was attempted to prevent the movement of 
the turns of the solenoid towards the middle region by means 
of a sheath of lignum vite, having a radial thickness of 3 in.: 
the first discharge current, however, resulted in the complete 
shattering of that sheath. In another instance, a thick vul- 
canite sheath was fitted over the coil: the first discharge of 
the condenser, however, burst the sheath and drove the f: 
ments through the oil and shattered the 
vessel. 

In order to cope with those enormous mechanical force~ it 
was eventually decided to build a steel cradle sheath and. so 
far, this had effectually prevented the creeping of the turns 
towards the middle part of the coil. In the first tests wit 
the steel cradle it was found that after about 50 successiv 
condenser discharges the coil, though unable to increase ‘ts 
outside diameter, sheared sideways and blew out the ends of 
the bobbin and ruptured near the centre of the winding. [n 
order to prevent a recurrence of that, the bobbin had been 
made of steel with a longitudinal slit and it was confiden'! 
expected that that would satisfactorily solve the problem of 
coping with the immense mechanical forces developed. 

It was highly probable, continued Dr. Wall. that the re'a- 
tive movement of the neighbouring turns of the solenoid \ 48 


a. 


glass containing 


— 


DECE 


partly 4 
back 
ing the 
of 
ever, 
for the 
first 
calewiat 
case alt 
as ered 
would | 
was be 
poss! 
Anou 
solenol 
yalues 
91 
15,100 | 
feature 
the fir 
those « 
an ose 
was U 
amper 
from | 
wount 


featul 
whicl 
inves 
peate 
cup 
inde! 
turbé 


: 
piace: 
first 
part 
| 
‘a 
neth 
* mag! 
curr 
It 
T 
Mr 
fur 
alt. 
Wie 
are 
to 
th: 
: ub 
ou 
cu 
is 
be 
tu 
in 
Bb 
ti 
a 
\ 
H 


Ddensers 
“Dts and 
ICCeSsiye 
noid had 
ed, viz, 
nd With 
of 


Tent for 
-lativel, 
What he 
of that 
Phasize. 
f-Waves 
he time 
Occu- 
shown 
as dis. 
T ¢.m, 
had re. 
wlucing 
ulators 


elds of 
ne thod 
given 
Would 
btain 


ues ag 
value, 
fourth 
Teater 
sole- 
T cm, 
Said 
netic 
itt of 
cimen 
nd an 
very 


about 
t the 


nuch 
the 
nsers 


“ave, 


ts of 


fi rst 
and 


out- 
tion 
no 
lues 
ts 


DECEMBER 26, 1924. 


THE ELECTRICAL REVIEW. 995 


— 


partly ao elastic movement and, as such, would develop a 
back e.ra.f. in the coil which would have the effect of chang- 
ing the cflective value of the static constants of the coil. For 
example, such an elastic movement was a well-known method 
of producing a condenser action; it appeared to him, how- 
aver, that no explanation of that kind could possibly account 
for the fact that the actually obtained current value for the 
first discharge peak was so much greater than the value as 
calculated from the constants of the coil. In the particular 
case already referred to, the actual current was about twice 
as great as the calculated value. An adequate explanation 
would be found if some hitherto unrealised store of energy 
was being released, and Dr. Wall submitted that that was 
a possible explanation of the phenomenon recorded. 

Another oscillogram was then shown, taken with a different 
solenoid in which there was no iron in the core, and the peak 
yalues obtained in that case were as follows :—first peak, 
91,300 amperes; second peak, 23,100 amperes; third peak, 
15,100 amperes, and fourth peak, 10,200 amperes. The curious 
feature here was that the second peak value was greater than 
the first; further, both of those values were much greater than 
those calenlated from the known constants of the coil. Next, 
an oscillogram, taken when a solenoid wound on an iron core 
was used, Was shown and its first peak value, viz., 4,200 
amperes, Was in fair agreement with the value as calculated 
from the constants of the coil. This particular solenoid was 
wound With 21 turns per cm. length, and consequently the 
first peak value of the current denoted that a magnetic in- 
tensity of about 11,000 gausses was produced at the central 
part of the core. 

As had previously been stated, an essential and an original 
feature of the work was that the specimen of material on 
which the effect of the very intense magnetic fields was being 
investigated was submitted to the influence of the field re- 
peatedly, and the automatic switch used, which had mercury 
cup contacts, permitted repeated application being maintained 
indefinitely. In that way it was hoped that a marked dis- 
turbance of the electronic orbits would be eventually obtained, 
notwithstanding the fact that the artificially produced mag- 
netic field was only a small percentage of the value of the 
magnetic intensity within the atom due to the electronic 
currents. 

It was suggested that a simple analogy to the author's 


method was provided by the well-known case in which the 
mechanical structure of « material—steel, for example—was 
ruptured by the repeated applications of a relatively very 
small stress, a stress so small, in fact, that a single applica- 
tion of it produced no appreciable effect on the strength of the 
material. The author believed that to be an extremely close 
analogy and that the method of repeated application would 
provide the solution for the extremely difficult practical prob- 
lem of producing magnetic fields of an intensity equal to those 
which were generated within the atom by the electronic 
currents. 

A third characteristic feature of the work was the use of a 
magnetic material as the substance subjected to the intense 
magnetic fields. The purpose of that was to provide a means 
for showing any marked change in the structure of the sub- 
stance after it had been subjected to the extreme magnetic 
fields. It would be clear that any change that might take 
place in the electronic orbits, said Dr. Wall, would become 
evident by a change in the magnetic properties of the material. 
Such a change of magnetic properties has actually been ob- 
tained in the case of a specimen of “‘ Stalloy.’’ After being 
subjected to the condenser discharge—the conditions being 
that the first peak value of the discharge current gave a mag- 
netic intensity at the central part of the solenoid of 1,400,000 
gausses, there being 48 such discharges—the magnetisation 
curve of the specimen (which was previously known) was con- 
sistently better throughout the range. That seemed to the 
author to be an extremely significant result and the repetition 
of the condenser discharges was to be continued, the coil hav- 
ing broken down after the 48 discharges mentioned owing to 
the tremendous mechanical forces developed. 

Dr. Wall claimed that the results already obtained had been 
sufficiently encouraging to make it highly desirable to obtain 
magnetic fields of still greater intensity than the highest 
values yet reached. Arrangements had therefore been made, 
and were now in active progress, to so modify the apparatus 
that the intensity of the magnetic fields within the solenoid 
might be increased to something like 10,000,000 gausses. It was 
hoped that immediately after Christmas that very high in- 
tensity of magnetic field would be obtained, and it was then 
confidently expected that decisively convincing proof. of the 
definite and marked disturbance of the electronic orbit would 
be obtained. 


The Economic Situation of the Netherland East Indies. 


Me. IL. A. N. Biuerr, Commercial Agent, Batavia, Java, has 
furnished the Department of Overseas Trade with a report 
upon this subject up to July, 1924.* 

In an introductory general review Mr. Bluett says that 
although it is anticipated that the current year will prove 
lore prosperous than any since the slump of 1920-21, there 
are many factors which must be considered before it is safe 
to predict that a new era of prosperity may be expected. Two 
inutters that still have a depressing effect upon trade are 
the necessity for economy in all Government and municipal 
undertakings, and the considerable amount of taxation still 
outstanding. The Government was formerly a very good 
customer: the outstanding taxation prevents expansion. It 
is expected that Government revenue and expenditure will 
be balanced in 1925; until this is effected no reduction of 
taxation can be hoped for. The 1924 Budget provided for, 
inter alia, harbour work at Scurabaya, Tandjong Priok, and 
Belawan (600,000 guilderst), the erection of a generating sta- 
tion at Bolkit Asam (100,000 guilders), the electrification of 
the salt factory at Krampon (440,000 guilders), and postal 
und telegraph improvements (1,600,000 guilders). 

The Government intends to do away with the income, 
surplus profits, and extra profits taxes, and to substitute a 
single *‘ limited company tax’ of 10 per cent. on profits, 
with @ surtax of 25 per cent. upon that tax in 1925. It is 
also proposed to impose a tonnage tax upon all goods ex- 
ported and imported averaging about 0.4 guilder (8d.) per ton. 


Import Trade. 

During 1924 the import trade, which was very bad in 1923, 
has slightly improved. There is now a better demand for 
tuachinery owing to depletion of stocks. The demand for 
power station machinery is confined principally to the 
lreanger Regency, though installations of importance are 
heing planned for districts of growing prominence in the 
Outer Islands. Demand is improving for small oil engines 
for the purpose of generating electricity for lighting estates, 
hotels, kinemas, &c. Very soon the Government will be again 

customer for all engineering requirements owing to the 
improved financial position of the State, and in all respects 
‘he outlook for the machinery market is very promising. 

The British Empire holds an important position in t'» 
import trade of the Netherland East Indies. The latest avail- 
able figures, those for 1922, show that of a total value of 
782,782,000 guilders the British Empire supplied goods valued 


*Stationerv Office. Price 2s. 6d. net. 
+ 12 guilders= £1. 


at 302,647,000 guilders (Great Britain 101,583,000, Straits 
Settlements and Federated Malay States 113,441,000). Al- 
though, no doubt, this sum partly represents goods of non- 
British origin transhipped at British ports, it may be ac- 
cepted that «a very considerable proportion was of British 
origin. Holland's share of the imports was valued at 
156,217,000 guilders. 
Export Trade. 


The total value of the goods exported during 1922 was 
1,148,895,000 guilders, as compared with 1,195,909,000 guilders 
in 1921. Only 5.3 per cent. of this total went to the United 
Kingdom, although 19.4 per cent. was sent to Singapore for 
transhipment. 

One of the principal items of export was rubber, a total 
of 103,456,000 kg. having been exported in 1922; this rose to 
139,746,000 kg. in the following year. This is estimated to 
be about a third of the world’s requirements. The United 
States was the largest purchaser (34,079 metric tons), while 
Great Britain took 5,734 tons. In the Netherland East Indies 
British-owned companies have restricted output, but their 
voluntary sacrifices expressed in terms of the volume of rubber 
withheld from the market have been nullified by the increased 
production and export of rubber grown by natives in small 
holdings, known in the trade as “ native’’ rubber. A _ pro- 
posal to place a tax upon this rubber, for purely fiscal pur- 
poses was rejected by the People’s Council in the Outer 
Possessions by a majority of one. The quality of native rubber 
is improving, and an efficient marketing organisation has 
been built up by Chinese. 


Railway Electrification. 


It was expected that the service on the new electric railway 
Meester Cornelis-Tandjong Priok would be inaugurated before 
the end of the year; the Oebroeg hydro-electric installation, 
which has harnessed the Tjitjatih river (where a maximum 
of 70,000 h.p. will be generated), is now nearly completed. 

The erection of the masts for the high-pressure line from 
Oebroeg power station is being rapidly completed, the switch- 
gear (70,000 V) wiil be delivered shortly by the Siemens- 
Sschuckert Werke, and the transformers (7,200 V) by the 
firm ‘‘ Heemaf,’’ Holland. 

Plans are being discussed for the electrification of the line 
Emmahaven-Sawah Loento, in the west coast of the Sumatra 
residency, on which line coal from the Ombilin mines is 
transported. There are stations on the west coast of Sumatra 
which can supply the current required. 

Another big electrification scheme under consideration is 
that of the line Wonokromo-Bangil. The -current will be 
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supplied by the Kali Konto hydro-electric installation to be 
erected within a period of from three to four years. It has 
been proposed that this installation should be jointly run by 
the Government and an electric power company operating 
largely in the country. 


Water Power in the Celebes. 


The hydraulic power reserve of the Mamasa river is reputed 
to be the largest known in the Malay Archipelago, and plans 
were drawn up some two or three years ago by a syndicate 
for the construction of a hydro-electric station and for the 
establishment of a chemical industry in South Celebes near 
Polewali on the gulf of Mandhar; the main difficulty encoun- 
tered in all such schemes, however, is that a very large capital 
is required for the harne ssing of waterfalls and the gener rating 
of sufficient hydro-electric power for the manufacture of 
synthetic nitrates, and although Dutch and foreign financial 
markets have been canvassed for funds for the exploitation 
of the Garoega Falls, the necessary money has not yet been 
raised. At a recent meeting of the N.V. Stikstofsyndicaat, 
at which several prominent business men were present, it was 
decided to make another effort to collect the capital of 30 
million guilders, estimated as necessary for developing the 
Mamasa concession, and it is now reported that support for 
this hydro-electric chemical manufacturing scheme may be 
forthcoming from the United Kingdom and the United States 
of America, and that an engineer will shortly report fully 
on its possibilities for profitable exploitation. 


* Phonofilms ” 


By C. F. ELWELL, B.A., M.L.E.E. 


Notes on the Market. 


Mr. Bluett gives a great deal of information regarding tj, 
sale of goods in the Netherland Hast Indies. He says that 
competition is extremely keen; local engineering firms hold 
representations for the best-known manufacture: rs of 
machinery in Great Britain, Holland, Germany, the Uniteq 
States, Switzerland, France, and Sweden, and are prepared 
to cut their profits to an absolute minimum in order to obtain 
the orders that are expected. Firms not already representes 
will experience difficulty in finding agents, as the number 
of local importers of machinery and engineering equipment 
is limited, and one and all have old-established connections. 
British and Australian manufacturers have recently been sue. 
cessful in placing agencies, and British representation has 
appreciably increased during the last 12 months. It is most 
difficult to introduce an unfamiliar article to this market; 
cases have come to Mr. Bluett’s notice in which principals 
koe cancelled agency agreements within 12 months on ae- 
count of the disappointing results obtained. This js } irdly 
fair to the local agent who may have done a great deal of 
preliminary work and fostered general interest in his prin- 
cipals’ goods without being able to effect sales owing to exist. 
ing stocks. 

During the period under review imports from Great Britain 
have improved; Germany is now not so active a competitor, 
and British offers are in price more in conformity with Con- 
tinental offers while retaining the original quality of the 
goods. 


or Talking Motion Pictures. 


Dr. Lee De Forest's Process.“ 


Many inventors have tried to solve the problem of making 
perfectly synchronised talking motion pictures. Wireless 
has made the perfectly synchronised talking motion picture 
possible upon sound scientific and commercial lines. It is 
my intention to explain how the three-electrode valve has 
made possible talking motion pictures, which will be shown 
to you, and you will note the perfect sychronisation of the 
words of the speakers with the motion of their lips, as well 
as the faithfulness of reproduction of the voices, music, and 
of song. 

Dr. De Forest laid down as a first essential to the commercial 
success of ‘* phonofilms’’ that only standard film as used in 
the kinema should be employed. On a narrow strip, only 
3/32 in. wide, he has succeeded in recording all kinds 
of sounds; the balance of the width of the film, which is 1 in. 
in width, is used for the picture in the ordinary way. The 
very narrow sound record, which will be magnified until it 
is about 12in. in width on the screen, is marked with a 
varying number of light and dark horizontal lines of different 
widths; if a high-pitched note is being played you will note 
the large number of fine lines, indicating a high frequency ; 
if a low-pitched note is being played or sung, the horizontal 
lines become thicker and there are fewer of them, indicating 
a low frequency. 

The picture is taken in the ordinary way by means of the 
ordinary kinema camera. In the camera a small gasfilled 
lamp is placed; the sounds emitted by the speaker are picked 
up by means of a very sensitive microphone, the very smal] 
electric currents from which are amplified enormously by 
means of a three-electrode valve amplifier, in order that the 
variations of the electric currents which represent the sounds 
made before the microphone shall be large enough to affect the 
light emitted by the lamp in the camera. The light from 
the gasfilled lamp passes through a very fine slit placed as 
close as possible to the celluloid film, and the variations of 
the intensity of the light from the lamp are recorded photo- 
graphic ally on the film in the form of horizontal lines. The 
picture and sound have thus been recorded simultaneously and 
upon the same film; synchronisation must therefore be perfect. 
The film is then developed and is known as the negative, 
from which any number of positive prints can be made. 

The reproduction of the photographically recorded sounds 
is also very simple. The roll of positive film is placed in an 
ordinary kinema projector, to which has been fitted an attach- 
ment containing a small incandescent lamp, a fine slit which 
i3 only 0.0015 in. wide and 3/32 in. long, a guide for the 
film, and a photo-electric cell. The light from the small in- 
candescent lamp shines through the fine slit; the film is 
guided so that the portion upon which the sound is recorded 
passes before this illuminated slit. The mtensity of the light 
which passes through the more or less translucent film is 
governed by the number and width of the horizontal lines, 
and the fluctuating beam falls upon the photo-electric cell. 


* From the Journal of the Soe iety. — Abstract. 


(Abstract of paper read before the Royau Society or 


AkTs.) 


A photo-electric cell changes its resistance with the intensity 
of the light falling upon it; for talking motion picture work 
it is essential that these changes should be instantaneous. 
The Thalofide photo-electric cell, invented by Mr. T. W. Case, 
is in effect practically instantaneous in its action, and the 
fluctuating beam of light is thus transformed into small 
electric currents which, by means of a three-electrode valve, 
are increased in strength, until they are strong enough to 
operate a loud speaker, which is perhaps the weakest link in 
the chain. 

Because of the invention of the ‘‘ phonofilm"’ an entirely 
new form of screen drama can now be worked out, taking 
advantage of the possibilities of introducing music and voice 
and appropriate acoustic effects, not necessarily throughout 
the entire action, but here and there where the result can 
be made most effective. It is incumbent upon scenario writers 
to see the possibilities and to work up their situations and 
scenes uround such acoustic effects as can be successfulls 
brought out. 

Discussion. 


The Cuarmman, Mr. A. A. Campbel! Swinton, congratulated 
Mr. Elwell upon the success of his de ‘monstration, which wes 
the first that had been made in this country. 

Mr. Ropsert W. Paut said he had learnt a good deal by 
watching the process illustrated on the screen. When one 
considered * the present position of the moving picture in 
public estimation, and the possibilities that arose out of the 
invention which had been shown, one could set no limit to 
its development. 

Sir RicuarD Pacet, Bart., said that undoubtedly the loud! 
speaker was the weakest link in the chain; but he had no 
doubt that even with the means at present available, «- 
for example the pleated disk type of loud speaker, more 
perfect reproduction could be got. The general prec 
tion was extraordinarily good, and seemed hardly capable « 
being improved. 

Mr. [.Lewetyn B. ATKINSON and Mr. 
also 

Mr. R. Darutnc. said he had looked very carefully 
to see whether the motions exactly synchronised with the 
sound, and he had been unable to detect any difference 
whatever. The method seemed to him to be excellent. H 
thought he could predict a time when scientific lectures migh* 
be shown in that way, and the very best lecturers might be 
made to give their lectures to audiences all over the world. 
There appeared to be a very great future indeed for the process. 

Major Basti Biyyon, O.B.E., said that one thing had struck 
him, viz., the really very wonderful and extraordinary degree 
of low-frequency amplification which Mr. Elwell had been 
able to carry out from those extremely feeble currents which 
he got from his photo-electric cells. A large number of stages 
of low-frequency magnification produced a great many tech- 
nical difficulties, and the inventors had to be very warmly 
congratulated upon being able to produce such a large volume 
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of sound from such exceedingly small currents. Mr. Elwell 
had referred to the fact that if the film was broken accident- 
ally the synchronisation would not be disturbed, as if was 
possible #0 join the film again; he wondered whether 
cutting out a small portion of the film would make any 
difference. 

Mr. C. FP’. ELwewt, in reply, said that so far as he knew no 
pieces had been cut out of the films, but in his experience a 
small portion of film missing was very hard to detect. Those 
who were developing the method must crawl before they 
could wa'k. He had the equipment in England necessary to 
make pictures, and hoped to be making next year real all- 
British pictures. 


West Midland Electricity District. 
Electricity Commissioners’ Inquiry. 


Tue Exctricity Commissioners sat at Wolverhampton, on 
December 16th, to consider amendments to the draft order 
constituting the West Midland Electricity District, and in- 
corporating a Joint Authority. The questions raised included 
the opposition by the Conference of Local Authorities pro- 
moting the scheme to the suggestion that workers be repre- 
sented on the West Midland Authority; opposition by the 
same authority to the “ nuisance clause ’’ in the draft order 
being retained; while there was an interesting suggestion that 
- ‘oe cable for Cannock should be laid through 
nal. 

The Commissioners present were Sir Hy. Haward (vicé- 
chairman), who presided, and Mr. W. Lackie, with Mr. E. N. 
Hudson (legal adviser), and Mr. D. S. Cumberledge (clerk). 

Concerning the workers’ representation, a letter from the 
Electricity Supply Commercial Users’ Association was men- 
tioned deploring the fact that no provision had been made in 
the draft order for the representation of workers. The com- 
munication pointed out that representation had been given on 
the Joint Electricity Authority for London and asked that 
two workers should be appointed to the West Midlands 
Authority. 

Mr. Montgomery, K.C. (for the Conference of Local 
Authorities) said the Conference was undoubtedly opposed to 
this suggestion. It felt it was not quite a bona-fide desire on 
the part of the workers, and there was very great difficulty in 
managing representatives of that kind. He thought that if 
the representatives were wise they might help in carrying 
out the organisation, but it was far more likely that it would 
lead to friction and diverse views. His instructions were to 
offer strenuous opposition. 

Tae CaairMan (Sir Harry Haward) remarked that the Com- 
missioners Were placed in a somewhat difficult position inas- 
much as it was generally contemplated that workers should 
have representation. Parliament must be held to have laid 
down that, where suitable, there should be workers on such 
bodies. This was only the second Joint Electricity Authority 
that it was proposed to set up and London had made a re- 
quest for such representation. 

Mr. MonTGOMERY said that if the Commissioners felt there 
should be such representation he asked that the representa- 
tives should be chosen by the vote of the employés of the 
authorised undertakers concerned. 

Tu CHAIRMAN said the Commissioners felt the matter was 
of very considerable interest to public policy, and if, after 
Weighing up all that had been said, they felt there should be 
representation, they would bear in mind Mr. Montgomery's 
proposal. 

Mn. Montgomery mentioned the “ nuisance clause,” which 
he said was so desperately important that it should not stand. 
It was Clause 81, and unless it was excluded, he said, it would 
be possible on the ground of committing a nuisance to hold 
up the whole scheme. 

Mr. Morse (Shropshire Power Co.) intimated that it was 
a general provision which applied to his company as well. 

. Mv. Montcomery suggested that at least the scheme for 
wiiing a station at Ironbridge should be protected speci- 
fica!’ against the nuisance clause. 

Tie CHAIRMAN pointed out that the matter would arise when 
the. «ame to deal with the Ironbridge station. 

_Mc. Montgomery: The undertakers could have got protec- 
tion if they had gone before Parliament, but apparently they 
are ‘o lose it by coming before the Commissioners. 

The Cuarrman: We do not say you shall not have protec- 
_ » | a it is a question of the form in which you shall 

it. 

said he was content to leave the matter 
at. 

Regarding the especial needs of an agricultural district. the 
CH\RMAN called attention to a letter received from the Shif- 
na! Rural District Council, in which it pointed out that 
Cainock was going to be supplied by a cable from Wolver- 
hampton. It had also asked for a duplicate cable and the 
oe r snctaded the suggestion that this should be laid through 

Unal. 

Mr. Rever Pars, clerk to the Shifnal Rural District 
Council, pointed out that while his Council did not propose 
to make a claim, it was of the opinion that unless the Com- 
missioners gave some assistance it was likely to remain in the 


same position as it had been in for the last twenty years 
under the authority of the Shropshire Power Co. The com- 
pany had never done, and was never likely to do, anything. 
Agricultural areas, such as the Shifnal rural district, were 
languishing for want of assistance, and he felt very strongly 
that the whole district would- benefit by such a cable. 

The CHarrMan intimated that he would consider it and 
would like to hear counsel on the point later on. 

Mr. Turver, on behalf of the urban and rural authorities, 
said that rapid developments were taking place westward of 
Cannock, and it was thought that if a second cable was laid 
to Cannock it should be laid through Shifnal. 

_Mr. Monrcomery said the undertakers objected to that en- 
tirely on the ground that they did not wish to be saddled with 
the obligation of laying a line through a barren district. 

Mr. TuRNER said that it was not to be an additional line. 
A line in triplicate was to be laid from Ironbridge to Wol- 
verhampton, and all that was suggested was that one of those 
lines should take the course suggested. 

Mr. Montcomery eaid his clients were ready to meet any 
loads as they arose, but they did not want to be bound down. 

Mr. Turner, on this point, referred to the fact that at the 
previous inquiry the undertakers’ expert witness, Mr. Rider 
had himself anticipated a heavy load west of Cannock. 

Consideration was given to the wording of the preamble. 
Mr. Montgomery suggested that instead of the words “ cer- 
tain undertakers have agreed to transfer their generating 
stations, &c.,”’ it should be “‘ intend to transfer, &c.” Mr. 
Turner pointed out that it was an important modification, but 
the Chairman said he thought “ intend ’’ would be sufficient 
in the preamble. The inquiry then concluded. 


Three-Position Railway Signalling. 
1.R.S.E. Committee’s Report. 


Tue Committee appointed in March, 1922, by the Institution 
ot Railway Signal Mngineers to report on three-position sig- 
nalling has completed its work, and its report was submitted 
by the president to a meeting of the Institution on December 
10th. It outlines the broad principles of the future application 
of 3-aspect signalling. 

So far as this country is concerned, installations of three- 
position signalling sre few and far between, but a question- 
naire (Appendix 1) was sent to those signal engineers in this 
country and the Colonies who had such installations under 
their control, and the Committee has studied in detail the 
principles of the systems in the United States, the Colonies, 
und Belgium. Data on the cost of stopping and re-starting 
various classes of trains are also given by Mr. E. OC. Irving, 
of the British Power Railway Signal Co., in Appendix II. 

In view of the introduction of daylight colour light signals, 
the term three-position signalling is considered mis- 
nomer, and the term “ three-aspect signalling’ has been 
adopted throughout the report. The greatest difficulty of the 
Committee was to find a suitable definition for the cautionary 
or middle aspect. Where there is full braking distance between 
successive signals, the interpretation of the three aspects given 
will be as follows:—Red light—Stop. Yellow light—Caution, 
be prepared to stop at next signal. Green light—Proceed, 
all right. The fundamental principles must be based on space 
and speed, instead of as at present on space only, and a single 
three-aspect unit is not sufficient to meet all conditions likely 
to arise for the reason that a driver passing a three-aspect 
signal at “ proceed” knows that the next signal ahead is 
‘off’ but does not know whether it is at “‘caution"’ or 
‘* proceed,’’ and where such signal ahead is less than braking 
distance from the next stop signal, it is essential that a 
driver should be given this information. 

It is recommended that with the adoption of three-aspect 
signalling in this country there shall be introduced a fourth 
signalling aspect, which will be defined as: .Attention—run 
at medium speed. 

Such an aspect will have a marked effect in speeding up 
operation in congested areas, which would be its chief point 
of application, and also it would be of great value in over- 
coming the present difficulty in dealing with the distant 
signal on approach to termini and on severe curves where the 
distant signal is often fixed permanently at ‘‘ danger,’’ thereby 
nullifying its usefulness in traffic operation. For general 
running conditions, four aspects will be found sufficient except 
in highly congested areas where certain ‘‘ closing up” or 
‘‘draw ahead ’”’ signals may be required, ¢e.g., leading to a 
station ; the colour or combination of colours needs very careful 
—. The Committee recommends the use of double 
yellow. 

For British practice three-aspect signalling should be con- 
fined to the colour light type of signal for the following 
reasons :—Fewer aspects are required for similar indications; 
although there is little difference in installation costs, light 
signals are much more economical to maintain. Owing to 
smaller space required, much lees difficulty is encountered in 
locating light signals than semaphores, and light signals are 
considerably more effective in foggy weather. Drivers would 
know immediately on sighting the signals that they were 
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three-aspect signals, which at night would remove any possi- of electrically-operated stock, and the conditions m 


bility of mistaking two-position signal indications for three- garded as analogous to signals spaced one mile or ms dy ~ 
i) aspect indications. It will permit of the employment of the on steam roads, with the result that with the thesens 
two-position upper quadrant signal (0 deg.—4ideg.) as the type the cautionary aspect would be encountered sooner oa 
standard semaphore signal, both for manual and for power Was necessary, with consequent delay. The distan = 


ces betwee 
signals on electric lines are based on the required headuer 


und are generally in excess of the distance required ra 
braking, and to avoid giving a caution signal unti! p¢ 


working, and will also obviate the suggestion that two-position 
signals shall always operate in the lower quadrant to distin- 
guish them from three-position semaphores. 


The restriction of semaphores to two-aspect signalling will repeaters are provided Unless the service requires to be % 
not be an expensive matter, as there are very few installations intensive that the distance between “ stop”’ signals js on} 
in this country. It is recommended as better practice to dis- equal to the braking distance, three-aspect signals would bee 
pense with colour lights in the case of ground shunt signals, hindrance to the operation of such a line. 


utilising illuminated “ position” signals in lieu of them. It is therefore recommended that in such cases and where 


A line carrying a mixed traffic can only be worked to its colour light signals are employed, the signal immediately 
maximum capacity by the adoption of such a system. It to the rear of a repeater shall be a two-aspect signa!, showing 
does not appear that, beyond the general comments above, red and green, repeater signals shall show yellow cr green 
any additional advantage would accrue to goods train opera- and other signals shall show the aspects given in the report 
tion by the introduction of three-aspect signalling, nor should A minority report is signed by Mr. S. L. Glenn (British 
it entail any disadvantages. } 


Power Railway Signal Co.), who is in full sympathy with the 
major portion of the majority report, but does not acree with 


With regard to electric passenger trains, in those cases in 


this country with which the Committee is familiar, the dis- the decision regarding the type of signal to be employed, ie., 
eg tance between signals is relatively great, taking into account he thinks it a mistake to confine three-aspect signalling to 
: the greatly superior accelerative and decelerative capabilities colour light signals. 


New Electrical Devices, Fittings, and Plant. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
sf considered of sufficient interest. 


. 


The * Don” Quick-make-and-break Tumbler Switch. Fig. 1 shows the device applied to a plain tumbler switeh, 
In our issue of June 6th last (p. 945) we described the while fig. 2 illustrates its application as a two-way or change- 
** Buck ”’ switch, invented by Messrs. A. P. WitcHen AND over switch. These switches are being sold by the Don Etac. 
A. SHORE. _— —_— has now — improved in several tricaL Co., Endwell Works, Brockley, S.E.4. 
respects, and, under the name ‘‘ Don,” is in effect a new ‘“ ” 
As before, the switch consists of a pivoted blade oom. 
mounted in a porcelain base, which engages at its ends with The cooking equipment illustrated in fig. 3 possesses a 


novel arrangement whereby a top grill is made reversible so 
that it can, at will, be made to supply heat to the 
oven. Conversely, when the grill is being used, the oven 
element can be switched on to augment the heat from the 
grill element. The grill loading is 250 W, and that of the 


Fig. 1.—The “Don” Rotary Switch. 


fixed contacts. On one edge of the blade a trackway is now 
formed, and a roller, mounted underneath the dolly and 
urged under spring pressure, engages with this trackWay, 
forcing the switch blade over at each movement of the dolly. 
The action is instantaneous as the spring is compressed right 
up to the centre point of the blade, and when it reaches this 


Fig. 3.—The Kook-Rite™ Oven. 


oven 410 W, and the connecting plugs are arranged to enable 
either or both elements to be used. The oven is heavily 
lagged, and is equipped with a “timeter’’ which can |e set 
to switch off the current at any required time. } 

The equipment includes four aluminium utensils, a baking 
rack, and a set of lifters. 

The sellers of this equipment, which is known as the 
‘**Rotarex Kook-Rite,”’ are Messrs. Duncan Watson & CO., 
61-62, Berners Street, W.1. 


The Rawiplug’’ Bolt Anchor. 
9 __The “Don” Tw. The latest development of the widely-used Rawlpluc”’ i 
2—The “Den” Twomey or Changeover Switch. designed to accommodate larger screws than heretofore. This 

: ; a is a “ bolt anchor” (fig. 4) which permits the obtaining of 
point (or a fraction of a second before) the spring is released very strong fixing in any hard material, as rock, brick, or coD- 
and enaps the contacts ‘‘home.’’ The action is entirely crete. The anchor is an all-metal plug consisting of a trul- 
independent of the speed of operation, and if the movement cated cone of chilled iron attached to a lead cylinder. The 
is not completed the dolly returns to its original position. iron cone is divided into segments which are shaped in such & 
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way that the edges are sharp at their greatest diameter. A 
hole is prepared in the material in which the bolt is to be 
fixed by means of a “* Rawlplug”’ boring tool. The bolt is 
then placed head first in the hole and a washer is slipped 
over it to rest in front of the head. The anchor is then 
placed ever the bolt with the cone-shaped head foremost. 
The cone is then caulked by means of a special caulking tool. 


Y A 


Fig. 4.—The “ Rawlplug ” 
Bolt Anchor. 


Concrete 


LL. 
Fig. 5.—Method of fixing Bolt. 


The lead is by this means wedged firmly against the bolt 
and the walls of the hole, and the hard iron cone fractures 
at the segments, forcing the cutting edges into the surround- 
ing material (see fig. 5). The more the bolt is stressed the 
more these segments become embedded in the wall. The 
“Rawlplug ”’ bolt anchor is made for use with bolts of from 
jin. to 1{ in. diameter. The lead cylinder in the larger sizes 
is in two parts to facilitate caulking. The makers, the Rawt- 
rua Co., Lap., Gloucester House, Cromwell Road, §.W.7, 
state that an anchored 3-in. bolt broke at a pull of 7 tons. — 


A New “ White ’’ Multi-way Joint Box. 


In order to meet conditions where a Jarge number of cables 
have to be dealt with in one joint-box, Mr. J. C. Wurre, of 
49, Bridge Street, Manchester, has introduced a new multi- 
way joint-box which embodies a number of improvements. 
The box, Ulustrated in fig. 6, and the cover are pressed out of 
heavy-gauge tinned brass; the former is provided with four 
gates, each capable of accommodating three twin 0.029 leads 
under gate covers which can be completely removed without 
removing the screws, so that the cables can be laid flat in 
position without threading; the gate covers provide for bond- 
ing lead-sheathed cable, and the screws are long enough to 
take a 7/0.036 cable. The White blind connectors are 


Fig. 6.—J. C. White Multi-Way Joint Box. 


used, so that the ends of the leads cannot make contact with 
the cover, and these provide ample space for eight single 
poin.:; three patterns are shown in the figure—single, double, 
and two-way. The connectors being disposed at the edges of 
the base leave the whole of the interior free for the cables, 
Which can be arranged with slack and easy bends, wiring 
being very simple. The base is corrugated, and stands clear of 
the wall, so that moisture running down the wall passes be- 
hind the box; this provides also for varying thickness of 
cable, as the cover passes over the base with a fair amount 
of overlap. The box is fixed by a single screw, which is 
separated from the cables inside by a tube, and the metal 
opposite the gates is slit, so that with a pair of pliers a 
suitable opening for the cables can easily be made. 

This joint-box is specially suitable for countries where small 
fans are used together with lighting appliances, involving a 
multiplicity of switch points; it also serves in this country 
In cases where two ordinary joint-boxes would have to be 
fixed side by side. It supplements but does not supersede the 
orcinary White joint-box. 


Reviews. 


Industrial Electricity, Part I. By Onester L. Dawes, 8.B., 
Assistant Professor of Electrical Engineering in the Har- 
vard Engineering School. Pp. xiv+371. Figs. 311. Lon- 
don: The McGraw-Hill Book Co., Inc. Price lls. 3d. 


This is an elementary book, essentially of a descriptive 
character, written to meet the demand which has arisen in 
America due to the establishment of elementary electrical 
engineering courses in many technical high schools. 

The present volume deals solely with general electrical prin- 
ciples and with their direct current applications. It is to be 
presumed that alternating current applications will be dealt 
with on similar lines in a second volume, thus keeping to the 
plan usually adopted by writers of separating the work on 
the two types of current. There is a good deal to be said 
for a less marked division of the work, and in this country 
there is a tendency becoming noticeable in certain directions 
to intermingle the two branches to a greater extent than has 
been done in the past. Thus, to give an example, there is 
the case of armature reaction where we have the fundamental 
phenomena very similar in both direct current and alternating 
current generators, though there are, of course, differences in 
detail due to the different modes in which current varies with 
time in the armature conductors in the two cases. The 
author perhaps realises the advantage of this tendency as re- 
gards economy of matter since in the preface he states that 
direct-current power transmission will be dealt with in Part IL 
along with alternating-current power transmission on account 
of their close relationship. 

Generally speaking, the book contains sufficient matter 
(though there is a noteworthy omission of any work dealing 
with lamps and illumination) in connection with direct cur- 
rent work to bring students up to the standard of the Senior 
National Certificate and the text is accurately and clearly 
written. It is particularly pleasing to see so much attention 
paid to Kirchhoff’s Laws and their applications, a subject to 
which a very insufficient amount of space is commonly 
allotted. There is little call for criticism, but on page 63 we 
see that the bald statement is made that one horse power is 
equivalent to 746 watts; this is perhaps all that could be done 
with the sequence and definitions of units adopted in the work, 
but had a somewhat different treatment been used it would 
have been possible to derive the number 746 by making use 
of earlier definitions and well known numerical relationships 
between English and C.G.S. units of the more fundamental 
quantities and such a derivation is valuable and very instruc- 
tive. 

The diagrams are clearly drawn and the only ones meriting 
adverse comment are those numbered 37 and 38, where the 
magnetic lines have been drawn with insufficient care. A 
large number of classified examples are given at the end of 
the book, and their value would be greater if answers were 
included to those involving numerical work. In conclusion, 
we would say that the book strikes us as being especially suit- 
able for recommendatiow to men who have taken up some 
other branch of engineering as their main subject and who 
wish to obtain an accurate knowledge of the elements of direct 
current electrical engineering without going too deeply into 
the subject. 

The Electrical Design of Overhead Power Transmission 
Lines. By W. T. Taytor and R. E. Neaue. Pp. viit-266; 
figs. 25 plates and 48 tables. London: Chapman & Hall, 
Ltd. Price 21s. net. 

This book contains all the information required for the 
electrical design of overhead transmission lines, with the ex- 
ception of some of the more complicated problems associated 
with the design of lines for pressures exceeding 60,000 volts. 

Chapter 1 deals with circuit relations in various systems, and 
the effects of resistance, inductance, and capacity are clearly 
illustrated by means of simple formule and veetor diagrams. 

Chapter 2 discusses the respective merits of various con- 
ductor materials, including copper, aluminium and steel, either 
solid or stranded. The advantages to be obtained by the use 
of steel cores with copper or aluminium conductors are also 
mentioned. Formule for weights, cross sectional areas, re- 
sistances, and numbers of individual wires in stranded con- 
ductors are given. In connection with the last item there is, 
however, a curious mistake. On page 54 the authors state 
that ‘‘ Actually, six circles touching a central circle of equal 
diameter do not touch each other, because the circumference 
of the circle on which the centres of the six circles lie is 2 
(or about 6.28) times the diameter of each of these circles. At 
every third or fourth layer it is theoretically possible to get an 
extra wire into the layer...’ The initial statement in this 
extract is evidently incorrect, although the conclusion drawn 
from it is quite right. If ‘‘d’’ is the diameter of each circle 
then the number of circles which can be arranged round a 
circle of diameter “‘ nd ”’ is z/sin' 1/(n+1), and in the case 
where ‘“‘n” is unity the number is therefore six exactly. 

Chapter 3 briefly indicates the methods to be adopted to 
obtain a minimum annual cost, by balancing the cost of 
power losses against annual charges. 

Chapter 4 deals with power factor, and such problems as the 
effects of low power factor on losses, generator capacity, and 
regulation are dealt with in a clear and interesting manner. 
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Methods of improving power factor, together with explanations 
of the calculations involved, are also included. 

Chapter 5 is devoted to a discussion on the various alter- 
native bases for the design of lines. The selection of a suit- 
able line pressure, according to the distance of transmission, 
is dealt with, and the effects of power to be transmitted, power 
factor, load factor, line pressure, frequency, temperature, con- 
ductor material, regulation and losses upon the design, are all 
fully considered. 

Chapter 6 deals with calculations of power losses and impe- 
dance. A number of formule are given together with 
examples illustrating their use. This chapter also contains 
many charts, by means of which the various problems may 
be solved graphically. The remaining chapters are devoted to 
calculations of weights and _. designing for minimum cost, 
and comparison of various transmission systems. 

This book should be of great value to those engaged in the 
actual design of transmission lines, while at the same time 
it contains much information of general interest, especially to 
students. It is well produced and is set out in an attractive 
manner. Such a book, of necessity, contains a great deal of 
data in the form of figures, and this is excellently presented 
in tabular form. A further advantage is that the engineer 
who uses the book has the choice, in nearly all the caleu- 
lations, between formul# and graphical solutions. 


Eckersley Explains. By P. P. Eckersiry. Pp. 86; 
illustrations. London: The Wireless Press, Ltd. 
Price 2s. net. 


This little book is intended to help the listener to clear up 
hia own technical difficulties as well as to appreciate those 
of the British Broadcasting he and there could be no 
author better qualified for the work 

Without being technical, Captain Eckersley gives the best 
technical advice, based on common sense and unique experi- 
ence. He sweeps aside all the talk of ‘*‘ wonderful work *’ done 
by amateurs, though fully recognising ite great educative 
value. He rightly lashes the transmitting amateur who insists 
on using & ag yt aerial when he should be using an artifi- 
cial one, both for his own eake and for the sake of others. 
He explains why spark interference is a necessary evil, but 
also how it can & minimised by the use of reasonably selec- 
tive receivers. He reiterates continually the advantages of 
using @ receiver which gives really strong signals. 

In fact, he says everything that a professional radio engi- 
neer would like to say to a listener, and he says it so well and 
60 a es that none will read it without pleasure as well as 
profit. 

We are glad to see his generous and well deserved tribute 
to “ the one man in Britain who has done so much magnifi- 
cent work ’’ and whose name, he says, ‘I may not reveal,” 
but really Captain Round cannot hope ta remain concealed 
under such a thin disguise. 

It is @ book which we gincerely hope will have a large circu- 
lation amongst those for whom it Was written. 

A few ugly sentences such as “It may not be him’”’ on 
page 51 will be straightened out no doubt in the next edition. 


(Birmingham), B.Sc. (Lond Pp. 221. 2% Dia- 
pal London: Ernest Benn, L’ Price 12s. €d. net 

During the last thirty years, rapid strides have been made in 
the realms of physical science, and considerable progress has 
taken place relating to the nature of atomic structure. The 
volume under review is an able exposition of the present posi- 
tion of knowledge of the atom, and gives a general idea 
of the development of the theories of atomic matter and sub- 
atomic chemistry from earliest times down to the present day. 
The majority of ecientific students are unable to afford the 
time to study — papers or to work through the mathe- 
matics involved t are desirous of being acquainted with 
the modern development of physical ecience, and to gather at 
least a general idea of the channels by which it has proved 
possible to study thorium and _radium- emanation, radio- 
activity and electron structure. The volume on ‘ Chemistry 
and Atomic Structure” is singularly well adapted to this end. 

The volume is fittingly dedicated to the memory of Werner, 
the founder of the co-ordination theory of atomic valency and 
molecular constitution. It furnishes a concise and logical ex- 
position of Werner's original hypotheses, and brings these 
conceptions into line with recent experimental evidence and 
modern philosophic thought. 

Dr. Main Smith devotes his opening chapters to the funda- 
mental topics of atoms, molecules, valency, electrochemistry 
and the classification of the elements, dealing with ancient 
theories of atomic matter, chemical theories of the atom after 
the Renaissance, a discussion of Dalton’s Atomic Theory, 
various nucleus, polybasic and polyatomicity theories, together 
with Arrhenius’s theory of Electrolytes and Van't Hoff's theory 
of Osmotic Pressure. Later in the treatise the author pro- 


and Atomic Structure. J. D. Mat Sra, 


ceeds to deal with radioactivity, atomic physics, atomic struc- 


ture, and the “relativity effect’’ on mass. It is extremely 
refreshing to find a chapter on ‘‘ Atomic Physics ”’ in a trea- 
tise of this nature. Hitherto there has been a marked ten- 
dency for writers on chemical subjects to ignore the purely 
physical aspects of borderland problems. How many chemists 


were satisfied with the conceptions of atomic and molecular 
structure put forward by Lewis and Langmuir in spite of 
overwhelming objections from the physicist? 

The chapter on “* Radio-activity and Sub-Atomic Chemistry” 
is extremely well written, con is perhaps the outstanding 
feature of the volume. Rutherford’s Discovery of ‘ihorium 
Emanation is discussed, Dorn’s Discovery of Radium Emana. 
tion, and also the Electron Structure of Radioactive Atoms, 
It will be remembered that it was originally assumed that the 
atoms were constituted by shells of electrons embedde! jn 
comparatively large sphere of positive electricity. [i was 
Rutherford who showed that this theory could not be recon- 
ciled with his experiments on the scattering of alphe rays, 
and proved that the positive nucleus must be very sinall in 
comparison with the dimensions of the atom. 

The book is most comprehensive in its treatment of  difij- 
cult and rapidly developing subject. A much appreciated feg- 
ture of this book is its treatment of fundamental ideas, »efore 
proceeding with the more modern and complex conceptions 
of atomic structure. 

The relative proportions have been well allotted to these 
different sections. The critical outlook of the author through- 
out the volume will certainly appeal to all scientific students 
and stimulate much original thought. Dr. Main Smith has 
not hesitated to put forward speculative views of various 
problems, theories of molecular structure are critically re- 
viewed and the quantum and relativity theories are given 
in a highly explicit manner. 

Throughout the whole volume the author’s theme oe been 
developed in a consecutive and orderly fashion, and indicates 
lines of research which may be profitably followed, and the 
treatise may well form an encouragement and a stimul: int to 
those who would push investigation further. 

The book is accompanied by a bibliography of the more 
important works and original papers in English, published in 
recent years, on atomic structure, chemical co-ordination and 
valency direction. 

The author deserves the warm gratitude of all students for 
the valuable service he has rendered to science, and is to be 
cordially congratulated upon the results of his labours. 


Published Specifications. 


Compiled ressly for thie journal by Patent Agents. 
The name of t the applicant's patent agent, if any, will be found on the printed 


specifica 
The oumbers +> parentheses are those under which the epeeifications wi!! be 
printed and abridged, and all subsequent proceedings will be taken. 


1923. 
21,415. “ Electric condensers.” A. Preen. August 23rd, 1923. (225,207 


21,475. Wire-drawing machines."’ Western Electric Co., Ltd. 
Electric Co. Inc.). August 24th, 1923. (225,270.) 


21,503. ‘* Method of and means for electrically heating a room or bui 
R. Grierson and Grierson, Ltd. August 24th, 1923. (255,273.) 
21,600. Earthing switches for use with wireless circuits.’’ J: FE. |! 


Ltd., and F. W. Pleasance. August 27th, 1923. (225,276.) 
21,653.“ Variable-inductance devices, and the adjustment of the s.:." 
Igranic Electric Co., Ltd., A. H. Curtis, and G. Dandridge. August -7'h, 
1923. (Cognate application. 26,717 /23.) (225,279.) 
21,746. “ Electrical relays."’ R. N. Conwell. August 28th, 1923. (225 


(225.2 
21,798. ‘* Connection of electrical apparatus or instruments in electri 
cuits.” W. H. Matthews. August 29th, 1923. (Cognate application 28,02 
(225,287.) 
21,903. “ Thermionic vacuum tubes er valves.’ C. Seymour and |! 
Hughes. Augen 30th, 1923. (225,293 


22,206. Sound-amplifying horns.”’ Fuller's Electric Works, 
and A. P. Welch. September 4th, 1923. (225,301.) 


25.) 


22,899. ‘* Electric condensers and resistances for use in wireless cir 
W. S. Worthington. September 12th, 1923. (225,313.) 

23,085. ‘‘ Arrangement for controlling an electric motor.’ English E! 
Co., Ltd., and T. Zweigbergk. September 14th, 1923. . 

23,876. Contacts or terminals for electrical switches.”” Midland Elk ic 
Manufacturing Co., Ltd., and W. L. Barber. September 25th, 1923. (225.5!) 

25,716. “Galvanic batteries.” Oldham & Son, Ltd., and W. D. W 
October Lith, 1923. (225,334.) 

31,345. ‘“‘ Sparking plugs.” J. A. M. Soc. Anon. des Etablissements 


dustriels. December 16th, 1922. (208,546.) 
32,104. “Electric clocks.” F. Holden. December 2ist, 1923. (225, 


32,521. Electrical accumulators.” A. Lammerts. Aprif 34th, 1°23. 
(214,948.) 


1924. 
463. “ Bipolar agglomerate for electric cells... G. Weissmaa. January 
1924. (225,407.) 
4,575. “* Electrical detectors or testing devices... F. M. Denton. Feb 
22nd, 1924. (225,428.) 


5,176. ‘* Small single-phase motor with short-circuited armature.”’ L $ 
and Gyr Akt. Ges. March Ist, 1923. (212,263.) 

6,860. ‘‘Control of change-speed gear for use with electric mot 
Traction Electrique Rationelle. November 19th, 1923. (225,164.) 


7,722. ‘ Manufacture of electric cables.” B. Kolanczyk. July 11th, 1'- 
(218,975.) 

10,051. Tramway trolley poles." M. Henderson. January 15th, 
(225,455.) 


10,456. ‘‘ Electric arc furnaces.”” Soc. d'Etudes et de Constructions M 
lurgiques. December 17th, 1923. (225,458.) 

14,454. Electric push-button switches.’ J. F. Monnot. June I4th, 1'-4 
(225,472.) 

18,884. ‘‘ Devices for attachment of electrical conductors to insulator 
F. H. Krebs. August 8th, 1923. (220,326.) 


J. H. Thomp- 
August 27th, 1923. (Divided application 224 
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D.C.MOTFOR STARTERS. 


LONDON: 
31, King Street, 
Covent Garden, 

W.C.2. 


Telephone : 
Gerrard 9520. 


BIRMINGHAM : 


Phcenix Chambers, 
Cclmore Row. 


Telephone : 
Central 12. 


BRISTOL: 
59, 
Victoria Street. 


Telephone : 
1528. 
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TYPE B 
WITH TOTALLY ENCLOSED COVER 


TYPE A 
WITH RADIAL SLOTTED COVER 


~ TYPE C TYPE 


Strength, Interchangeability and Reliability are three outstanding features 
of our well-known “* Aston ” Motor Starters. They are made in five stan- 
dard types, which COMPLY WITH THE B.E.S.A. SPECIFICATION. 
Prompt delivery can be given of most sizes from stock. 

Please write for 90-page Catalogue, illustrating our range of Alternating 
and Direct Current Starting Gear, which contains several patterns which 
we are sure will be of considerable interest to you. 


We also make the “Aston” Motors, Dynamos and Fans, 


D 
WITH GLASS INSPECTION WINDOW A WITH SLOW MOTION ATTACHMENT ! 


| 
| 


1 
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MANCHESTER: 


Hardman Street, 
Deansgate. 
Telephone : 

Central 5999, 


GLASGOW: 


PLP LC LC LO LC LO LO LO 


51, 
Waterloo Street. 
Telephone : 
Central 1250. 


Works: 


ASTON, 
BIRMINGHAM. 
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‘RUS TON verve OIL ENGINES. 


Three Ruston Oil Engines each 
of 440 B.H:P., coupled to alter. 
nators at the Mombasa Station 
of The East African Light and 
Power Corporation, Ltd. On the 
official opening performed by His 
Excellency the Governor, Sir 
Robert Coryndon, the Ruston units 
were described as EURO! E'S 
answer to MOMBASA’S Needs 
—they represented “the most 
modern examples of scientific 
progress.” 


Ruston Oil Engines, Vertical Type up to . 100 B.H.P. 
Horizontal Type up to 340 B.H.P. 
have an unrivalled reputation for Reliability and Economy. 


START FROM COLD under all conditions, 


TH E USE THE CHEAPEST FUEL OILS. 


HAVE LOW CONSUMPTION GUARANTEED. 


Send for Catalogues Geese 


RUSTON & HORNSBY LTD.. LINCOLN. 


“DEXINE” Instead of Rubber 


S l We will send you by return a sample of 
u Yrvi Va “DEXONITE” and informati n 


to convince you that DEX NITE 
In the struggle for existence only the 
fit survive. It is possible for a cheap is better. No obligation is involved. 
substitute to masqueradeas the real thing Write. ‘phone or call at once. 


—but not indefinitely. “DEXONITE” 
survives—where so-called Ebonites are 
swept away—because it is fit for the job. 


“DEXONITE” is a hard rubber com- 


pound, absolu «iy proof against acids, 
alkalies and chai yes of temperature. It 
is not brittle, is: perfect insulator and 
resists high ve’ ages. It takes a fine 
thread and a good polish, 


EXONITE can be moulded to any 


shape. It has 101 uses, afew of which 
are for rods, tubes, sheets, ball valves, 
handles, acid pipes, swivel sockets, bends, 
back nuts, cylinders, radiator cap fillers, 
and all kinds of wireless uses. 


DeXINE LTD. 


(Dept. E.R.), 
Abbey Lane, Stratford, London, E. 15. 


‘Phone: Maryland 2435. 


| 
| 
: 
A Corner of the Mixing and Calender Shop. 
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CAB TYRE SHEATHED FLEXIBLE. : 
ACID, OIL AND FOOLPROOF. _ Adopted by the Leading 


Engineering Firms, 


“GUARDIAN ” 
PATENT 4 ment Depart- 


SAFETY HAND LAMPS 


‘SECTIONAL : 


Lis? i TO COMPLY WITH 
ot HOME OFFICE 
REGULATIONS 


EXTRACT FROM THE \PRESS. 

rAL ELECTRIC SHOCK DUE TO USING AN UN- : ' Accidents caused 

LE HANDL Amp —For breachesof the Factory 4 th h th t 

Co. werc fined Two Guineas in each rough the use o 

the Manchester County Magistrate to-day. i badly designed Hand 

Pellad Inspector of Factories said that in Lamps, seme of which 
gu-tan Electric Lempin use inth+ works did not 

with the regulations. ‘The helder was in 44 have resulted fatally, 

|| metallice ntact with the guard, and latera foreman prompted us among the 

Ewhe! who ha’ dled it seceired a shock which prored fatal, : >. first to introduce a thoroughly 

j safe Hand Lamp. A feature 

of these Hand Lamps is their 

strength and safety and particu- 

larly massive galvanised guard. 

“GUARDIAN,” Type GI (as illustrated), 

Com plete with massive[Galvanised Guard and Holder. each. 

Type GL 1. typeG1 but fitted with Well Glass 1 O/G ea. 

Type G2.‘ Hand Lamp, complete with heavy | 


‘e Guard and Switch Holder. 
Complete with Lampholder and) 
Type G4... Reflector. Suitable for Inspec- 22/6 each. 
tion use. Diameter of Reflector, 7 in. 
Hospital and Inspection Hand Lamp, with 
Type G3. Holder and 7-in. Reflector. 15 /- each. 
Lighter Patt., “CHALLENGE” 5/- cach. 


London Offices : Complete with Guard and Holder. 
Ba 9, Gt. Street, Subject to!Trade Discount. 
Oxford Street, W. 1. 

Glasgow Depot: 

95, Pitt Street. 


Stocks also held at : PENDLETON, 
GLASGOW 


OMPARE the general dislocation of 
A “holding up” a Boiler for Hand 
A GANG OF. WORKMEN Scaling—the big wages bill, general 
inconvenience of the * gang-and- 
chipping-hammer method, and the 
— consequent risk of damage to the Tubes. 


Pao - Then compare the THOROUGHNESS 
~ of the: 


* SKATOSKALO”- 
Electric Scaling Tool. 


Think ot the labour saved, time saved, 
money saved, the fact that your Boiler 
is PROPERLY scaled, a definite saving 
of fuel assured, and Boiler Risk con- 
siderably lessened—from an insurance 
point of view. 


THE %* SKATOSKALO”™ METHOD ISAVES VES 
TIME, LABOUR ANDIFUEL. 
Write NOW fer full farticulars, 


F. Gilman (B.S.T.) Ltd., 


Grange Works - Grange Road, 
=> Smethwick, Birmingham. 


Telephone: Smethwick 190. 

Te'egrams: SKATOSKALO"’ Birmingham, 
_Boiler Scaling undertaken by exnerienced 
“men in any part of the United Kingdom. 
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“ONE OF 


BEST LIGHTED STREETS IN ENGLAND.” 


Briggate, 
(500. wast 
leo 8=— Opal 

tyre Lam, +). 


Wellengton St., 
Leeds (300-watt 


Write for new 


Telephone: 177 Bedford. 


HE Yorkshire Evening Post, in their issue 
of Friday, June 6th, stated: — Leeds 
enjoys the reputation of being one of the 
best lighted cities in the Kingdom. It is 
likely that the reputation will be enhanced 
by the adoption by the Street Lighting 
Department of the latest form of electrical 
illumination. 


As is seen any night in Wellington 
Street and Lower Briggate,an extraordinary 
bright illumination is obtained by the use of 
a new gasfilled lamp, which, it is claimed 
marks an advance in’ incandescent electric 
lamp manvfacture. The bulbs of the lamp 
are of duplex glass, i.e., two layers of glass 
of different characteristics. 


THE inner lining is composed of clear 
crystal glass, and the outer skin of white 
opal glass, The glass is thus so mechani- 
cally reinforced as to enable it to withstand 
rain and snow, when the lamp is hot, with- 
out it being necessary to protect it with an 
outer globe.” 


THE LAMP MENTIONED IS THE 


Telegrams: “CRYSELCO, KEMPSTON.” 


Branches in LONDON, LEEDS, MANCHESTER, BIRMINGHAM, NEWCASTLE, GLASGOW, CARDIFF. 


(Gasfilled) OPAL TYPE. 


Cryselco Lamps are supplied in all Standard types, voltoges 
and sizes, cnd are made under license in accordance with 
British Patents Nos. 23499/09 and 10918/13, &c. 


illustrated Booklet, ‘Illuminating Notes.” 


CRYSELCO, Limited, Kempston Works, BEDFORD. 
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The Electrician's A.B.C. is this — 


Aaopt 
Biackiey— 
it's Cheaper. 


It sticks to its job always—does Blackley.’’ Weight for 
weight it gives far more generous length than any other 
—it doesn't soil the fingers —gives perfect insulation—is 
waterproof and keeps in any climate without protection. 


Hardy Blackley —it needs no coddling—no wrapping 
up like ‘* delicate" imitations. Ask for genuine— 


BLACKLEY — 


Original and Best. 


Slip a roll in your pocket for a thousand HI] i 
and one uses in the day ! 


Blackley PAN J Enamel 
Tape Blackley, Manchester. Insulation 


London Address :—53, Victoria Street, Westminster, S.W. 1. 


TY HE general convenience and comfort of 
- electricity in the home can often be aug- 
~ mented by arranging that switches are 
fixed at points readily accessible. 


Our illustration shows how the common inconve- 
nience of a combined Switch Plug at points B or C 
(often necessitating groping in the dark) can be 
readily overcome by the use of a “Crabtree” 
single-base Double-Pole Switch (particularly the 
flush type) at position marked “ A,’ in conjunc- 
tion with a 2 or 3-pin Plug at B or C. 


Made in 5 and 15-amp. types—the “ Crabtree” 
D.P. Switch is emiaently suitable for all heating 
circuits. 


** Graftsmen in Switches.” 


<CRABTRED 
pee LINCOLN WoRKS 

7 LONDON OFFICE & STORES Whitcomb St. W.C.2 | 
Z Prone 7424, Gerrard. “Grams -Kwickmake -Phone London 
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WHY TWO CONNECTOR BOXES 


WHEN ONE WILL DO—? 


No punishing of Conductors by sharp binds. A place for everything 
and everything in its place. A neat Box with a large capacity. 


Universal One- to Four-way. 
Each Way takes up 
to 3-Twin 3°029 


SIZE ONLY 33". 


Clamps Removable, 
allowing 
Cable to be laid in flat. 


NO LOOSE SCREWS. NO CUTTING TOOLS. 


Easy and speedy to connect up. 


Specially designed for India and the East, where a large number of Lights and Fan circuitsare taken from one service. 
WRITE FOR LIST M.W. 


J.C. WHITE, A.M.I.E.E., 49, Bridge Street, Deansgate, Manchester. | 


Telephone : Central 1457. Telegrams : “ Voltaic, Manchester.” 
GLASGOW: 43, Mains Street, Waterloo Street. Telephone: Central 4394. 


THE ELECTRICAL POWER ENGINEERING CO. (B'HAM), LID. 
Established 1900. Works & Head Office: STECHFORD, BIRMINGHAM. 


D.C. MOTORS AND GENERATORS. 


Accurate Design. 
Mechanical Perfection. 
Ball and Roller Bearings. 


Low Temperature Rise and High 
Efficiency. 


Fully Guaranteed. 
23 Years’ Experience. 


WRITE FOR NEW LIST No. 276. SPECIAL TERMS TO THE TRADE. 
LONDON OFFICE. AUSTRALIA. 


J. S. PLUMTREE, A.M.IE E. WARMAN & DOUGLAS, 
90-91, High Holborn, W.C 1. Flinders Lane, 
"Phone: Crancery 8121. MELBOURNE. 


STANDARD E.V. MOTOR. 


Electrical En gineers & Man wfacturers 668 Rosebery Avenue, London.£.C.2. 


MOTORS & PLANT, INSULATING MATERIALS. 
CABLES & FLEX., SWITCHGEAR, 
ENAMELLED WIRES, 


Condon LAMPS. Your enquiries posse | 
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NAME THAT INSPIRES SALES 


AND SATISFIED CUSTOMERS. 


REG? 66 REG. 


“ BRITESCOLE.” “*FLAMOCOLE.” 


“DAINTY.” “‘ PEARL.” 


(Patent applied for.) 


THE FINEST IMITATION COAL FIRE EVER PRODUCED. 


“ SUNBEAM.” 


““FREDA.”’ 


THE CHEAPEST VITREOUS ENAMELLED 
FIRE ON THE MARKET. 


Our Prices DEFY COMPETITION, ans. 


IN STOCK AT HEAD OFFICE AND FOLLOWING DEPOTS :— 


LONDON: 28, Shoe Lane, E.C. 4, GLASGOW: 67, Hope Street. 


clegrams : Revo, Newcastlo-ca-Tyne.” Holborn 2007 and 2008. 
RDIFF: Andrews Crescent. liteco. Lud Loades 


: Revesas, Cardi.” 


Telephone -TYNE: 22, Oxford Street. 
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) T Telegrams: “ Revo, Dublin.” 
THE CABIE ACCESSCRIFS ITPTON, 
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Two Turbines, 8,500 B.H.P. each, supplied to Japan. 


BOVING & CO., LTD. 


| WATER TURBINES, 
PIPE LINES, &c., 


PULP & PAPER MAKING MACHINERY, 


56, KINGSWAY, LONDON, W.C.2. 


Telephone: Holborn 6420 (3 lines). 


HEAD OFFICE: 


Telegrams: Jenorten, "Phone. London. 


ENCLOSED SLIDING RESISTANCES. 


A complete range to cover all requirements, 
Double Tube, Open Types, &c. 


Single and 


LET US QUOTE YOU. 


MICKELWRIGHT L” 


Manafactarers of Resistance Apparatus, 


went’ ig,  Alperton Works, WEMBLEY, MDLX. 


INSULATION 


IN ALL GRADES & QUALITIES 
AND FOR ALL PURPOSES. 


WE MANUFACTURE MICANITE 


OF EVERY KIND, 
IN EVERY SHAPE, 
IN EVERY FORM. 


Send us your enquiries :— 
Telegraph : Micasalim, 
Nordo, London. 


Mica & Micanite Supplies, Ld, 


Mica House, Offord Street, London, N.1. 


Instruments. 


Voltmeters, Ammeters, Milliammeters in various Patterns and Sizes, 
both Moving-Coil and Electro-Magnetic. 
Charging-Boards, Insulation Testers, Portable Testing Sets, &c. &c. 
Very Competitive Prices. 

Write fer our New Catalogue, ‘ust issued 


ROSE BROS. ELECTRICAL CO., LTD., 
25, Milton Street, LONDON, E.C. 2. 
Telephone Nos. Central 7042 & 7043. 


—the ideal insulating material for ‘all 
Electrical, Wireless & Telephone Work. 


MEDAL AWARDED ST LOUIS 1QO04 


UPKEEP IS _ LESS. 


From power stations to wireless sets, the batteries 
run on BAA. last longer and cost less in upkeep. 
Why? Because BAA. ensures complete action 
in the cell without plate '’ disintegration. 
Specially tested, BAA. is the purest and best 
accumulator acid known. 


The acid for better Catto? 


Acide Chemical Manufacturers since 
Stratford Merrston Glam 1 Fenchurch Avenue London E.C.3 


Mouldings to any design and shape 
embodying highest degree of accuracy. 
In Colours—Black or Natural (Brown). 


THE GENERAL ELECTRIC CO., LTD. 

le bi. D. 
Magnet House, Kingsway, - LONDON, W.C.2. 
Insulation Works: - WITTON, BIRMINGHAM. “~~ 


Enquiries invited y 
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HUNTALITE 


CANDLES. 


STOCKED IN ALL VOLTAGES. ov tony 
2 WATTS 6/6 ea. 
# WATTS 7/6 en. 
With white and yellow opals in all sizes. G 
Also carbon filament lamps 16 c.p. 
Send us your enquiries for :— 


TELESCOPIC CANDLE FITTINGS. 
OPAL TUBES, white and yellow (all sizes). 


3 S.B.C. HOLDERS (all types). 


NTALITE 


25, NEWMAN ST., W. 


Telephone—MUSEUM 6207. 


PELICAN ELECTRIC BRENTFORD. 


If your customers’ good | DO IT LAST WEEK: 
will is worth keeping— | EKTRIK'LY 1884 AND 1924. 


B.E.S.A. STANDARD TWO-PIN PLUG CONNECTORS 


In accordance with Specification No. 73. 
Capacities: 5, 15 and 30 Amperes. 


PLUG.— In this the Contact Pin 
and its Terminal are made in one 
piece, under our Patent No 10800 
of 1921. 


SOCKET.—The Socket Tube 
and its Terminal are also con- 
structed on the “One-Piece” 
principle. 


N.B.—These “ One-Piece” methods of Als» supplied fitted with Ordinary-pattern Plugs. 

construction were originally introduced by 

us 22 years ago, that for the Socket being patented in 1902. To-day, others bring forward these desirable 
features in construction as novel! By their adoption, apart from their mechanical advantages, the possibility 


of heating and fire risk, when separate parts are carelessly assembled, is thus overcome. 


_ PIONEER ELECTRICAL WORKS-~- 
TRADE MARK LIVERPOOL ROAD. LOWER HOLLOWAY. LONDON.N.Z on Gide tan 


TO H.M. THE KING 


QUALITY IS REMEMBERED LONG AFTER THE PRICE IS FORGOTTEN. 


AN_ INVITATION. 


Large Buyers are invited to send their enquiries 
to us for Special Low Prices of 
PRESSPAHN — EBONITE SHEETS 


~ ADHESIVE TAPE — INSULATING TISSUE 
4 CABLE. PAPERS — DYNAMO TAPES 
VULCANISED FIBRE — LEATHEROID 
for NS PURE RUBBER TAPES 


“ Wireless ¢ Similar Lebakite Sheets, Tubes and Paper, 


Varnished Silk, Paper and Tapes. 
Range 12 tock. 
RELIABLE QUALITIES. 
ROSS. J ' Dont miss this oppertunity to reduce your manufactaring costs. 
COURTNEY SPICERS, LIMITED, 
&COLS all hinds of INSULATION DEPT. 
Upper Holloway, Terminals. “i 19, NEW BRIDGE STREET, LONDON, E.C.4. 


~ Telegrams: Nykoping, Lud, London.” Telephones : City 6251, Ex 49. 
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Christmas 


O we ineasure time 
by festivals or 
balance sheets? 


ourselves we have 

seen fifty Christ- 
mases, and to-day, at - 
any rate, we remember 
them better than the + 


most financial 
record. 


GC have been fest~ 

ivals indeed, and 
looking down the years 
we realise, that apart 
from our personal 
efforts in the cause of 
Electrical development, 
we could never have + 
travelled so far along + 
the kighroad to success 
bad we not made friends 
in making customers. 
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t is therefore in the « 
spirit of Friendship, 
not of commerce, that+ 
we tender to them + 
once again our heartiest 
greetings for the Festival 
that is old but ever + 
new ~ greetings that no 
elaborate phrascology + 
CXPTess as 
eloquently as do the + 
old, old words ~ 


Prosperous 


JOHNSON ©. PHILLIPS, LD. 


Specialists in the Transmission, Trans~ 
formation, and Control of Electricity. 


CHARLTON, LONDON. 38.E:7 


City Office %& Stores: 12 Union Court, Old Broad St, EC.2. 
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ARTISTIC 
ELECTRIC LIGHT 
FITTINGS. 


‘nn 


For full range of 


Artistic Electric 

Light Fittings, send 

for copy of our latest 
list. 


THE Mark 


of Efficiency. 


(Proprietors : Metropolitan-Vickers Electrical Co., Ltd.), 


4, Central Buildings, Westminster,S.W.1 litan-V ickers Electrical Co., Ltd.). 


SHOWROOMS :— 
LONDON EDINBURGH REMEMBER: The “Cosmos” Home 
BIRMINGHAM MANCHESTER Iron is guaranteed—for three years. 
BRISTOL NEWCASTLE-ON-TYNE 8 


CARDIFF SHEFFIELD c# 


METRO - VICK 
SUPPLIES, L- 


OU cannot fail to satisfy your customers 
Yi you sell the “ Cosmos’ Home Iron. It 

embodies all the refinements possible, re- 

sulting in an Iron that is attractive in 
appearance, perfect in its performance, and yet 
one that sells at a competitive price. The 
“Cosmos” Home Iron is fitted with a Thumb 
Rest and End S‘and, and, when supplied com- 
plete, is provided with six feet of best quality 
asbestos covered and braided circular flex, 
conforming with 1.E.E. Rule 81A. 


Attractive Envelope Enclosures are provided, 
overprinted with your own name and address, 
and you will find them of great assistance. Send 
for specimen copies, V. 4150/7 and V. 4150 ». 


METRO-VICK 
SUPPLIES, 


4, Central Buildings, Westminster, S.W. | 


THE 
Mark 


of 
Efficie 


r. 
Rotary 
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One of 94 Rotary Converters hav- 
ing «a total capacity of 104,600 kW 

; supplied to the Underground Rail- 
*Metrovick' 500-kW. ways of London, The one illustrated 


has a capacity of 2,500 kW, 600 d.c, 
volts, periods, 250 r.p.m., 6-phase, 


HE history of ‘METROVICK’ ROTARY 

T CONVERTERS is a history of Repeat 

Orders. For Twenty Years the M.V. Co. 

has advocated consistently the employment of 

Rotary Converters, and machines of this type 

totalling over 750,000 kW capacity have been sent 

ba, | paeee| Penbesr, from the Company’s works to all parts of the world. 


ndon Metropolitan + 
Glasgow Corporation. Practically all these machines have 


Liverpool Corporation. 


Manchester Corporation. been and remain continuous 


Birmingham Corporation. 


G ock C tion. ° 
North-Eastern Railway. service, and the large number of 


Melbourne City Council, 


Victoria State Railways. repeat orders received is exemplified 
Bradford Corporation. 


Salford Corporation. in the abbreviated list here given. 


TROPOLIT 


PARK MANCHESTER. 


D.C. Brush-Gear. A.C, Brush Gear. Specd Limiting Device. Mechanical Oscillator. 


i, 
13 
rs 
It 
53 60,700 
41 | 43,900 
n 77) 40,125 
25 21,010 
32 | 20.800 
20 «14,650 
9 | 14,500 
14 14,000 
18 13,850 
Send for Descriptive Leaflet V 620/1-1. a 
| 
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TYPE C-3 THREE WIRE. TYPE C-4 FOUR WIRE. 


METER FACTS. 


IT PAYS TO BUY THE BEST. 
MEASUREMENT’S METERS ARE THE BEST. 
OUR PRICES ALSO ARE THE BEST. 


WHY THEN INCREASE CAPITAL EXPENDITURE 
UNNECESSARILY BY PAYING FANCY PRICES FOR 
OTHER MAKES? 


MEASUREMENT LIMITED 


34/38, PROVOST ST., CITY ROAD, LONDON, N.1. 


Telephone No.: CLERKENWELL 3157, Telegrams: “SUPERMETER (NORDO), LONDON.” 
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DO NOT LET AN X-RAY OR 
ELECTRO-MEDICAL ORDER PASS YOU. 


We can always supply. 


VIOLET RAY, 
HIGH FREQUENCY 
APPARATUS. 
Complete with applicators, 
cord, plug, &c., in carrying case, 

ready for immediate use, 


£6 10 O 


Delivery from Stock for all 
voltages, D.C. or A.C. 


IPES 


OWER STATIONS, 


ALL 


We are ACTUAL 
U R O MANUFACTURERS of 
all kinds of 
X-RAY AND ELECTRO. 
MEDICAL APPARATUS. 
WHOLESALE 


RESSURES 


Catal: showing complete ra: 
of apparatus, sent on request. oat 


and 


THE MEDICAL SUPPLY ASSOCIATION LTD., 


167-185, Gray’s Inn Road, London, W.C.1. 
Largest X-Ray and Electro Medical Showrooms in the British Empire. 


Cirscale’ Moving Coil Ammeters Voltmeters 


Have you realised the Superiority of the “Cirscale” Instrument over the Ordinary Type > 


. The magnet system is mechanically and magnetically 

superior. 

2. The moving-coil system is considerably lighter, giving 
longer life to pivots and greater freedom from 
stickiness. 

3. The Instrument is astatic, i.e., unaffected by external 
magnetic influences. 

4. The scale length is more than twice that of any 
Moving-Coil Instrument of equivalent dial diameter. 

5. The “ Cirscale ’ Instrument complies with all the 

requirements of the British Standards Specifica- 


tion No. 89.. RECORD’S PATENT. 


We particularly draw attention to the great Sensitivity attained by “Cirscale” Instruments. 
FROM 12 MILLI-AMPERE UPWARDS. 
—— Supplied in Five Sizes, 3’, 4’, 6’, 8° & 16° diameter. —— 
THE RECORD ELECTRICAL CO., LTD, 
Alvinken isa, BROADHEATH, MANCHESTER, ENGLAND © 
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‘ PAPER MAKERS 
MARKINCH _ [ESTABLISHED 1809] SCOTLAND 


Telegrams: Tullis, Markinch” Telephone: N°77 Markinch. 
London Sales Office: Manchester Office: 
l, Tudor Street. 476, Com Exchange Buildings 
or ration ree 
rc, London, E.C.4 ge 
Telephone: CENTRAL 3127-3128 . Telephone: CiTY 9333. 
Telegrams: AUCHMUTY FLEET LONDON Telegrams: AUCHMUTY MANCHESTER™ 


SIMPLE CAPEL’S ELECTRIC 
GROWN COVERINGS | viii: pLants 
FROM 4 to 15 KW. PETROL/PARAFFIN. 


Send us your Enquiries. Quick Delivery. 


tor BOILERS, PIPES, etc. £40 


Est. 


1869. 


SUTCLIFFE BROS. & BRYCE, 


Registered Ofice: DRAKE WORKS, HYDE. 


} 


CAPEL & CO., Dalston Lane, LONDON, £.8. 


London Works: Cardiff Works: 
Telluric Works, New Wanstead, E. f1. Hodges Row, Docks. 


Birmingham. Bombay. Glasgow. Newcastle. Sheffield. 


THE BRISTOL CO. The Largest Makers in the World of 


RECORDING INSTRUMENTS FOR PRESSURE, TEMPERATURE, ELECTRICITY, &c. 


The choice of 2,500 different charts and experience in making 150.000 instruments costs you nothing, 


| 


J. W. & C. J. PHILLIPS, LTD., 23, College Hill, Cannon Street, LONDON, E.C.4. 
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PANELS 


More Comments 
by interested visitors 
at Wembley 


Tronwork’s Electrician—‘' Some of your Breakers are 
not opened for a year or more.”’ 


Cement Maker's Maintenance Engineer—'‘E\lison gear 
has never let me down.”’ 


Colliery Electrician —‘tThe Ellison gear is giving 
for slip-ring motors up Electrical Engineering Contractor—Familiar with some 


to 40 HP. of this type of Breaker (1.V.), made in 1904, installed in—— 
Power Station. They are still working satisfactorily. Oil break Cont:o! Panel 

Colliery Chief Electrician—‘' We \ike Ellison gear for slip-iing motors up 

because is is so easy to maintain."’ to 1,000 HP. 


Colliery Electrician—" | \ike the substantial design and 
freedom from gadgets 


Colliery Electrical Engineer—‘'! \ike the simplicity and 
ease of maintenance of your gear. That Gate End Breaker 
will cure many troubles I am having with electric coal 
cutters."’ 


Colliery Electrician—‘* Your cone clamps allow a joint to 
be made i» half the time required by any other."’ 


Linoleum Manufacturer's Chief Engineer—‘'! have 
tried almost every other make of switchgear, but none can 
compare with yours for ease of maintenance."’ 


Textile Mill Engineers—‘‘ We have some Ellison 
circuit breakers and starters; installed in 1908, they are 
still giving good service.”’ 


Chemical Manufacturer's Electrician—''The other 
make of starter in our mill cannot be compared with those 
of your make,*’ 


Storter and Speed Regu- Wagon Builder's Electrician—'' We have your gear fs oo mse 
lator Panel for slip-ring amongst about six other makes. Ellison gear gives us less up to 200 HP. 
motors. trouble than any of them."’ 


EORGE 


Makers of Electric Control Gear. 
WORKS, PERRY BARR, BIRMINGHAM. 


t. Sowest. 

Jronclad. 

Switchgear." 

Starters,""” 

Switchgear.” 
- “‘Starters.’ 
- Starters." 


Lonpon (& Export). 25, Victoria Street, Westminster, S.W.1 Victoria 9830 & 9831 “ Nathallec 
Gtascow, 19, Blythswood Square Central 112 & 113 - - 
Bexrast, 63, Victoria Street - 4958 
CarpirFF. Principality Buildings, Queen Street 1638 
MANCHESTER, 78, King Street . City 7361 
Leens, Standard Buildings, City Square 25122 
NEwcasTLe-on-Tyne, Milburn House Central 1325 
BirminGcuam (District Office), Phoenix Chambers, Colmore Row Central 571 
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SANKEY SONS, LTD. 


BILSTON, strarrs. 


Telegrams : “SANKEY, BILSTON.” Code: LIEBER'S. _Telephone : BILSTON 115, 


Manufacturers of SHEETS and STAMPINGS resisteres trace stars: 


of all descriptions for Dynamos, Motors, Trans- “ a 
formers, &c., and for Electrical Work generally. 2 S <4 


“LOHYS.” 
MAKERS OF “SPECIALLO!:Ys.” 
“ MEDIU’ 
STALLOY | 
(PATENT) “STALLOY.” 
LOW HYSTERESIS. LOW EDDIES. HIGH RESISTANCE. “INSULINE.” 


IN STALLOY. 
LONDON OFFICE: Ulster Chambers, 168, Regent Street, W. 1. 


Telegrams : “ PERMEABLE, PHONE, LoNDeN.” Telephone: REGENT 2748. 


FOR ALL BRANCHES OF THE ELECTRICAL TRADE. | 
Radio Magnets a Speciality 


SHEFFIELD STEEL PRODUCTS LTD., | 


TEMPLEBOROUGH WORKS, 
London Office and 


Showrooms: SHEFFIELD. 


BUSH HOUSE, 


ALDWYCH, W.C. 2. “A id 
Glasgow Office and 
132, HOPE STREET. => 


ENGLISH TIMBER 
MERCHANTS 
FOREIGN TIMBER 
IMPORTERS 
SAW MILLERS AND 
TIMBER PRESERVERS 
DISTRIBUTORS OF 
N.F.O. PETROL 


BURT, BOULTON & HAYWOOD, LIMITED, 


SALISBURY HOUSE, LONDON WALL, E.C. 2. Telephones : pr Ragpreris 
POLE YARDS AT 1-SOUTHAMPTON (Totton), NEWPORT (Mon.), LONDON (Silvertown). Wall 7568, Timber 


7570, 7571, 7572, 
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May Christmas time be 


The Directors of the Ster- 
ling Telephone and Electric 
Company, Ltd., send hearty 
greetings toalltheir business 
friends. 


merry and the New Year 
bring even greater pros- 
perity to traders than the 
wonderful twelve months 
of 1924. 


Our sincere thanks to the 
trade for their splendid 
co-operation, sometimes 
their patience, and always 
their interest. 


STERLING TELEPHONE & 
ELECTRIC COMPANY, LTD. 
Manufacturers of Telephones and Radio Apparatus, etc. 


THE STERLING 


= 


DAGENHAM, ESSEX. 


December 26, 1924 19 
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No man better typifies 
for us the spirit of his age 
than Milton, 


His 
spent in the thic the 

contest for political and fi or 

religious hberty. 


Just as Puritanism won its 
greatest triumph in moul- 
ding the English character 
after the sword had been 
smitten from its grasp, so : 
its poet did his greatest - pe J 
one in — 
the seciusion and retire- 
ASFILLED LAMPS 
o 
Nothing” 
more magnilcent than the 
ensures steady sales 
the superbly rolling 
for the discriminating 
“ Paradise Lost.” 
oo dealer. 
That Milton could discri- 
minate between the best 
and the indifferent is evi- 
denced both by his politi- 
cal and literary achieve- 
ments, The former 
winning for him office 
ranking second only to 
Cromwell himself ; the 
latter immortalising his 
name and placing him 
next to Shakespeare inthe 
galaxy of English Poets. 
o 
Discrimination is one of 
the foundation stones to 
success. 


Advt. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2. 
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TEORSDAYWY 


OFFICIAL NOTICES, PATENT NOTICES, SITUATIONS VACANT, SITUATIONS WANTED, 
PARTNERSHIPS, AGENCIES, ARTICLES FOR SALE, ARTICLES WANTED, ETC. 


Latest Time 5 p.m. TUESDAY. 


ADVERTISERS will please note that NEW COPY and ALTERATIONS 
to Existing Advertisements (with Blocks) should reach here not later than 


MORNING. 


The ELECTRICAL REVIEW is the recognised Medium of the Electrical Trades, and has BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. 


FOREIGN AGENTS. 


AUCKLAND, N.Z.: Gordon & Gotch, | MILAN : Fratelli Treves. 
Albert Street; Tait Book Co., P.O, | 
Box 392; R. Hill & Son, Matlock | NANcy: Librarie Berger Levraviv 
House, 33/34, Quay Street; Trade 18, Rue des Glacis, 
Publieations Co., 302, N.Z. Insur- 
Buildings, Queen Street. ey Fratelli Treves. 

Benin: Hubert Hermanns, Frie- 
drichstr. 218, S.W.48; Kniga” | New York: D. Van Nostrand, 8, 
h furstenstr. 79. W.62; Warren Street; Crowley, The 
Uberseeverlagsanstalt. G.m.b.H. | Magazine Man, Inc., 511, E.164th 
Leipziger Strasse 101/102. W.8. Street, 

Boston, Mass., U.S.A.: W, 
Faxon Co,., 83, Francis Street, 
Back Bay; Herman Goldberger, 
1lv, High Street; W. H. Guild & 
Co., 120, Tremont Street. 

BuistaNE: Gordon & Gotch, Queen 
Street 


N.Z.: Gordon and 


PARIS: Boyveau & Chevillet, 22, Rue 


de la Banque; . Le Francois 
Boulevard St, Germain. 


Pertu, W.A.: Gordon & Gotch 
William Street. 


| PraGur (Czechoslovakia): Fr. 


Gotch, Manchester Street. Ha Bethepe 
N.Z.: Gordon & Gotch, | 
Princes Street. ; Rome: Ditta P. Maglione & C. 
HELSUINGFORS (Finlenad: | Strini, 88, Via Due Macelli., 
Al ademiska Bokhandeln, SYDNEY: Tait Book Co., 278, George 
Go-rTINGEN (Germany): A. R. Street; Gordon & Gotch, Pitt St.; 
Pillai & Co. Commonwealth Magazine Agency. 


183, Pitt Street; H, A. Goddard 


JOUANNESBURG CAPETOWN 
i > 255a, George Street. 


BLOEMFONTEIN, DURBAN, Port 
L.LIZABETH, &c.: Central News 
\veney, Ltd. 
LAUNCESTON : Gordon & Gotch, 
Cmitiere Street. | Tokyo: Maruzen Co., Ltd., 11-16, 
Editorial “ Voluntad” Nihonbashi-Tori-Sanchome. 


S.A. 
Sersane | Toronto, ONT.: Wm. Dawson and 
Mri.BoURNE: Tait Book Co., 39, | sons, Ltd., Manning Chambers; 


SrockHotM: Allmanna Tidnings- 
kontoret, Gustav Adolfs Torg. 


Queen Street; Gordon & Gotch, Gordon & Gotch, 132, Bay Street, 
Queen Street; “ Australasian | 

Electrical Times,’ 312, Flinders | N.Z.: Gordon & Gotch, 
Street; Commonwealth Magazine | Cuba Street, 


coeney, 294, Little Collins Street; : 
G. Jervis Manton, 430, Little | Zuricn: E. Rascher & Cie 
Collins Street, Rathausquai 20, 


TELEGRAPH SWITCHING SYSTEMS 
By T. F. PURVES, 


Engineer-in-Chief’s Department, G.P.O. 
Cloth, 3s. net. Post Free, 38. 4d. 


Contents :—Section I.—Early Switchin; Systems. Section 
Belgian System of Interccmmunication Switching. Section 3.—Post 
Otfice “ Concentrator” System. Sections 4 ard 5.—London Inter- 
communication Switching System ; Mechanical and Electrical Details. 


The ELECTRICAL REVIEW, Ltd., 4 Ludgate Hill, E.C.4 


THE ELECTRICITY (Supply) ACT, 1919 


With Notes by W. S. KENNEDY, LL.B., of the 
Inner Temple, Barrister-at-Law. 


36 Pages. Paper Covers 3s. 6d. Post Free 38. 8d. 


THE ELECTRICAL REVIEW, Ltd., 4, Ludgate Hill, E.C.4. 


ELECTRICAL 


PARTNERS and PARTNERSHIPS 


can be obtained through 


WHEATLEY KIRK, PRICE & CO. 


(Establisaed 1850). 
46, Watling Street, London, E.C. 4. 
16, Albert Square, 26, Collingwood Street, 


YOLE, FRANK JASPER. Pupil, Brush Electrical Engi- 
neering Co., Ltd., Loughborough. Will his parents or 
anyone knowing their address please communicate imme- 
diately with 5518, Electrical Review, 4, Ludgate Hill, London. 


SITUATIONS VACANT. 


Latest time for recciving, 5 p.m. Tuesday. 


If,letters are not to be delivered to certain firms or individuals (if known), 
instructions to that effect should be sent to the Manager of the ELECTRICAL 
REVIEW, who will do his best to carry out such instructions. Letters 
ef applicants cannot in such cases be returned to them, nor can the 
names of Advertisers using a number in any way be disclosed. 


Original Testimonials should never be sent, 


Manchester. Newcastle-on-Tyne. 


COUNTY BOROUGH OF SWANSEA. 


Electricity Department. 


PPLICATIONS are invited for the position of Technical 
Mains Assistant. First-class experience essential of 
main laying, testing, and fault location on triple concentric 
and four-core |.t. cables, and three-core, 6,600-volt, three- 
phase, e.h.t. cables. 

Salary in accordance with E.P.E.A. Scale, Class 7; present 
salary £354 

Applications, stating age, experience, &c., addressed to 
J. W. Burr, Borough Electrical Engineer, Swansea, endorsed 
‘*Technical Mains Assistant,’ to be received not later than 
first post, Tuesday, December 30th, 1924. 


H. LANG COATH, 
Guildhall, Swansea. Town Clerk. yi 
December 18th, 1924. 267 


CITY OF CARLISLE. 
Electricity Department, 


MAINS ASSISTANT. 
PPLICATIONS are invited for the post of Mains Assistant, 
Applicants must have had sound training and experience 
on a modern mains system. 

The successful candidate will be required to contribute to 
the Corporation's superannuation scheme and for this purpose 
must pass an approved medical examination. 

The salary (Class D, Grade 8) and conditions of the appoint- 
ment are in accordance with the schedule and conditions of 
employment recommended by the National Joint Board of 
Employers and Members of Staff. 

Applications giving full particulars of qualifications and 
experience, accompanied by copies of three recent testi- 
monials, to be delivered to me not later than December 3lst, 
1924. 

C. W. SALT, M.LE.E., 
City Electrical Engineer. 
o7 


Electricity Offices, 
at 


Victoria Viaduct, Carlisle. 


DERBY CORPORATION TRAMWAYS. 


EQUIRED, the services of an Electric Welder capable of 
taking charge of a Metropolitan-Vickers machine for 
welding up hammered joints, &c. Applications, stating age, 
experience and wages required, and enclosing copies of two 
recent testimonials, to be sent to the undersigned not later 
than the 3lst December, 1924. 
Cc. A. CLEWS, 


Borough Surveyor. 
Municipal Offices, 
Babington Lane, Derby. 266 
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SITUATIONS VACANT.— Continued. 


SITUATIONS VACANT.— Continued. 


THE URBAN DISTRICT COUNCIL OF ABERDARE. 


Electricity and Tramways Department. 


METER REPAIRER AND TESTER. 
PPLICATIONS are invited for the post of skilled Meter 
fepairer and ‘ester to deal with both d.c. and a.c. 
meters. 
Wages ls. 43d. per hour for 47-hour week, subject to Joint 
Industrial Council adjustments. 
\pplications, stating experience, age, and when position 
could be taken up, and enclosing testimonials to— 
W. T. HILDER, M.1.E.E. 
Electricity Works, Aberdare. Engineer and Manager. 
December 13th, 1924. 200 


CONSULTING DESIGNER. 

A FIRM manufacturing Induction Motors, 2 and 3 phase, 

squirrel cage and slip ring, up to 50 h.p., desire the 
services and advice of a Consulting Designer. Only one who 
is thoroughly competent to deal with all questions arising and 
with thoroughly up to date designs, need apply.—State terms 
and qualifications to 284, Electrical Review, 4, Ludgate Hil, 
London. 


THE ELECTRICAL POWER’ ENGINEERS’ 
ASSOCIATION. 


Halifax Corporation Electricity Department. 
OTICE is hereby given that a Dispute is in operation 
between the above Corporation and the E.P.E.A. Be- 

fore applying for any vacancies advertised by the Corporation, 
all engineers are requested to communicate with the 


undersigned. 
W. ARTHUR JONES, 
General Secretary. 
102, St. George’s Square, London, S.W.1. 6 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum Is.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and ELECTRICAL REVIEW address count as seven words. 


FIRST-CLASS, fully qualified and thoroughly experienced 
Mains Engineer required by a Power Co. for super-ten 
sion transmission, overhead and underground. Only expert 
mains engineers need apply, giving particulars of experience 
and salary required to 5519, Electrical Review, 4, Ludgate 
Hill, London. 


A*® experienced Chief Assistant Electrical Machine Designer 
“we by large electrical manufacturers in South of 
England. Good prospects of advancement for suitable candi- 
date.—Applicants to give qualifications in detail, stating 
types of machines on which they have been engaged, age, and 
— required, to 117, Electrical Review, 4, Ludgate Hill, 


SSISTANT Machine Designer wanted; knowledge of 
rotary converters an advantage.—State experience and 
salary required to 261, Electrical Review, 4, Ludgate Hill, 
London. 


SSISTANT Sales Engineers.—We are requiring the ser- 
vices of two Assistant Sales Engineers. Applicants must 
have had good education, works training, and sales experience. 
—Apply by letter, stating qualifications, experience, and 
salary required, to F. & A. Parkinson, Ltd., Guiseley, tee 
1 7 


OIL Winders and Erectors required for large tranaformer 

manufacturers in the South. Only experienced men need 

apply.—State qualifications, &c., to 241, Electrical Review, 
Ludgate Hill, London. 


RAUGHTSMAN wanted with experience in Swit«| hail 
and Control Gear Diagram work. Must have test room 
experience.—Apply, stating age, a and salary re. 
quired, to 5481, Electrical Review, 4, Ludgate | Hill, Lo ndon, 
LECTRICAL Engineering Draughtsman, with sound prac. 
tical and technical experience in a.c. and d.c. in con- 
nection with lift equipment preferred. Qualification, salary 
as age to be stated.—250, Electrical Review, 4, Ludgat- Hili 
ondon. 


LECTRICAL Engineer required as assistant on con,:yer- 

cial side of electrical business. Must have technica] 
training, works experience, knowledge of steam plant: also 
experienced in correspondence, estimating, interviewing 
(knowledge of wireless work an advantage). Only first-c! 
applicants please apply.—Mark letters ‘‘ Engineer,’ B) itish 
Central Electrical Co., Ltd., 6-8, Rosebery Avenue, E.0.1. 263 


LECTRIC Traction Engineer.—Wanted, by large manu. 
facturing firm, Engineer with specialised knowledze of 
design and manufacture of electric railway motors. Must 
have ability and practical experience in determinativ: an 
motor requirements for specific electric traction proje 
Good remuneration and excellent prospects offered. Only 
ambitious and progressive men with practical experience need 
apply. State full particulars, salary required, and earliest date 
commence,—288, Electrical Review, 4, Ludgate Hill, London. 


Storekeeper required for transformer 
manufacturers in the South. Only those who have held 
similar posts need apply. Must be competent of carrying out 
card systems.—State experience and salary required to 42, 
Electrical Review, 4, Ludgate Hill, London. 


IRST-CLASS Wireman wanted; Gravesend district ~ 
; Apply, stating age and experience, to 5517, Electrical 
Review, 4, Ludgate Hill, London. 


Beam Designer wanted by large firm North of England; 
one who is used to designing small induction motors and 

small d.c. machines, Please state age, experience and salary 

required. —278, Electrical Review, 4, Ludgate Hill, London. 


INESMAN wanted for power line work in South Wales 
4 and Scotland.—Apply, with copy reference, to 204, Elec- 
trical Review, 4, Ludgate Hill, London. 


ETER Mechanic required for a.c. system. Wages 

£3 ls. 6d. per 47-hour week.—Particulars as to experi- 

ence and age to H. McNaul, Electrical Engineer and Manager, 
Gellygaer U.D.C., Electricity Department, Bargoed, S$. Wales. 
126 


LUMBER-Jointer wanted, experienced in plumb-jointing 
e.h.t., h.t. and |.t., a.c. mains.—Applications, stating 

age, experience, when free to commence, and accompanied bb) 
copies of references, should be addressed to the Borough 

Electrical Engineer and Manager, Town Hall, Ealing, Londo: 
W.5. - (District rate of ‘Pay, No. 10 Area.) oA 


QwIir ITCHGE: AR Engi rineer required as Assi stant it in Enginee: ! 
ing and Estimating Department; must have gov 
theoretical knowledge and. colle training.—Apply, stati 
age, experience and salary required, with reference es, to Johi 
son & Phillips, Charlton, London, S.E.7. 244 


YECHNICAL Assistant required, “with engineer.ng or scien 
tific training. Age 20-26.—Letters only in first instance: 
siving full particulars, to Cosmos Lamp Works, [.td., Brin 
down, Enfield Highway, Middlesex 25 


MMESTING. Young man with electrical knowledge ’ Pre fer 

ably with meter experience. State age, experience a! 
approximate salary.—279, Electrical Review, 4, Ludgate Hil 
London. 


OMMERCTAL Engineer, with knowledge of German, re- 
quired by City firm of electrical engineers. Must have 
technical know ledge of motors, generators and switchgear and 
practical experience in salesmanship.—Apply, stating age, ex- 
perience and salary required, to 249, Electrical Review, 4, 
Ludgate Hill, London. 


RAUGHTSM AN-Constructional Engineer ‘wanted. One 
who has had previous experience in the layout of 
generating stations and sub-stations—Application, stating full 
particulars, training, past work, and experience, age, commenc- 
ing salary expected. date when at liberty, together with copies 
of recent testimonials, to 5418, Electrical Review, 4, Ludgate 
Hill, London. 


RAUGHTSMAN wanted. Senior mechanical-electrical, 
with first-class experience, large a.c. and d.c. machines.— 
Reply, stating age, qualifications, experience, and salary re- 
quired, to 5467, Electrical Review, 4, Ludgate Hill, London. 


RAU GHTSMAN wanted (London district), experienced in 

electrical work (precise variety not important); must be 
quick and adaptable. Really capable junior would be con- 
sidered.—State age, experience, and salary required, to 5507, 
Electrical Review, 4, Ludgate Hill, London. 


HOROUGHLY competent Electrician required. Applican' 
must have knowledge of automobile equipment an¢ 
possess good references. Constant job for right man, for sma’: 
town 2 miles north-west of London.—5506, Electrical Re 
view, 4, Ludgate Hill, London. 


\ ANTED, by electric supply undertaking, Assistant 

mains department, with high-tension overhead main: 
experience. Able to undertake construction and maintenance 
of overhead work.—Apply, stating age, training, past exper 
ence, commencing salary required, when at liberty, with 
Gopies of recent testimonials, to 5500, Electrical Review, 4 
Ludgate Hill, London. 


\ ANTED, experienced Man for accumulator repairs, lea 
burning, &c., at least three years’ experience. —Write, 
giving experience, age, if married, and salary required, to 
the Radio & & Battery Service Co., 7, Queen Street, Belfast. 


5505 


OUNG Assistant for , Design Office of firm manufacturing 
centrifugal pumps; one familiar with single stage pump= 
in particular required. Good prospects for suitable man. 
State age, experience and salary required, to 282, Electrica! 
Review, 4, Ludgate Hill, London. 
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APPOINTMENTS FILLED. 


SITUATIONS WANTED.— Continued. 


Diss ion having been so often expressed that unsuccessful applicants 
are je!t i: ignorance of the fact that the position applied for has been filled 
may Wc vsgest thatadvertisers notify us tothat effect when they have arrived 
ata dé on. We will then inserta notice free of charge under this heading, 


YORPORATION of Worcester (Switchboard Attendant); 
( x 5304 (Representative); Box 57 (Chief Clerk); 
County Borough of Gt. Yarmouth (Mains Assistant); Jackson 
Eleciric Stove Co., Ltd. (Tester); Clacton Urban District 
Coun i! (Battery Attendant). 


SITUATIONS WANTED. 


EK LECTRICAL Engineer (23) seeks progressive position; 4 

years’ technical training (dip.); experience mechanical, 
e.h.t. and 1.t. power and sub-stations.—5511, Electrical Re- 
view, 4, Ludgate Hill, London. 


LECTRICAL Engineer (disengaged), good all round; com. 

plete plants, installations, L.C.C. contracts, &c.; 24 years’ 
experience; abstainer.—5416, Electrical Review, 4, Ludgate 
Hill, London. 


E LECTRIOAL Engineer requires responsible position. Ex- 
tensive experience, collieries and factories, construction 
and maintenance; sound ———— training. Excellent refer- 
ences. —5409, Electrical Review, udgate Hill, London. 


Che prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum Is.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and ELECTRICAL REVIEW address count as seven words. 


LVERTISER, age 23, at present in Brussels, seeks pro- 
A gressive position home or abroad; 3 years’ accountancy 
and commercial experience, 6 years’ electrical, England and 
Belgium, including automobile work; London G. and G. Inst. 
mma; speaks I’rench ; knowledge of ic. engines.—d404, 

«trical Re view, 4, Ludgate Hill, London. 


i) VERTISER, 20 vears’ engineering experience, switch 
A and control gear, automatic sub-stations, high speed 
circuit breakers. Design and sales experience. Desires re- 
sponsible position.—5397, Electrical Review, 4, Ludgate Ilill, 
London. 


DVERTISER (88) requires appointment. Experienced in 
all branches of factory records, including four years as 
warks manager's assistant in micanite insulation manufac- 
turers, assisting with organisation generally.—Harrison, 21, 
Greenwood Road, Dalston, E.8. 5445 


et 34, Electrical and Mechanical experienced Marine Engi- 
41 neer and Chief Electrician principal steamship company 
desires progressive position, factory, plant, or similar; d.c. 
or a.c. General knowledge all classes electrical work.—5309, 
Electrical Review, 4, Ludgate Hill, London. 


RMATU RE Winder, first class: new or repairs. Over 
twenty years’ experience.—5421, Electrical Review, 4, 
Lud gate Hill, London. 


RMATU RE Winder, 0 years’ experience a.c. “and d.c, 
4\ Would take charge new work or repairs.—5469, Electrical 
Review, 4, Ludgate Hill, London. 


R MATUR E Winder, ae. or d.c.; 14 years’ experience; 
repetition or repair.—5522, Electrical Review, 4, Lud- 
gate Hill, London. 


SSISTANT Manager and Engineer to well- known firm of 
electrical engineers seeks new engagement; estimating, 
obtaining orders, supervising installations, controlling main- 
tenance contracts and office routine for power, lighting, tele- 
phones, ke. —s401, Electrica! Review, 4, |.udgate Hill, London. 
U SINESS Organiser and Manager with successful record. 
Large and influential connection throughout the British 
Kuipire. First-class references from previous long engage- 
nents; technical expert.—5489, Electrical Review, 4, Ludgate 
: London. 


{APABL E and experienced Draughtsman and Technician 
/ seeks responsible position with “consulting or switchgear 
engineers or as Working Partner in new business with a view 
to acquiring a financial interest. Wide practical and commer- 
cial experience; good organieer.—5412, Electrical Review, 4, 
|.udgate Hill, London. 


(‘\ORTBACTENG, Electrical. Advertiser (35), single, good 

J technical and commercial knowledge electric light and 

power contracting, a.c. and d.c., including Drawing Office, 

Istimating, Specification work, costing, buying, correspond- 
nee, office routine. Good education, ambitious, salary 
oderate, any district—5408, Electrical Review, 4, Ludgate 
ll, London. 


1). LECTRICAL and Mechanical Engineer, having completed 

I large Contracts (Far East), desires appointment; Govern- 
ent and public works contracts, lighting and power plants, 
ill, factory, and printing equipments, tunnelling, sewage 
mpressed air, country house installations; excellent testi- 
mnials: (ex-officer).—5459, Electrical Review, 4, Ludgate Hill, 
mndon. 


kK! LEC TRIC AL and Mechanical Engineer, Student I.E.E., 
University Graduate (28), seeks any change with pros- 
pects; 9 years’ engineering and commercial experience. At 
present test engineer with large American Hydro Electric Co. 
Meters, instruments, relays, transformers, h.t. switchgear, 
motors, &c. Linguist; excellent references. Free early 1925 
-5434, Electrical Review, 4, Ludgate Hill, London. 

4 LECTRICAL Engineer, A.M.I.E.E., age 28, recently re- 

turned from Latin America. desires progressive situation 
home or abroad (preferred); speaks Spanish. Hydro-electric, 
general all-round experience, and excellent references.—5485, 

Electrical Review, 4, Ludgate Hill, London. 


EK LECT RICIAN, 18 years’ experience, lighting and power; 

= wiring systems.—A. W. D., 224, Great College Street, 

5428 

E =. TRICIAN seeks charge of mansion or private plant; 

working and technical expe rience. Steam, gis, oil 

maintenance, layout and extensions.—5524, Electrical Review, 
4.1 4, Ludgate Hill ondon. 


XPER IE NC ED M: sintens ince Engineer shortly disengaged ; 
4 electric lighting, ‘phones, bells, plant, including battery 
repairs and plumbing, gas, steam, hot-water fitting and heat- 
ing; first-class testimonials.—Jennings, Engineer, Bentley 
lriory, , Stanmore, Middlesex. 5523 
PETER Tester and Repairer requires situation; experi- 
enced; d.c., single and polyphase; sound technical train- 
ing.— 5454, Electrical Review, 4, Ludgate Hill, London. 


IRTHAND-Typist desires re-engagement. Five 
With consulting engineers (electrical and civil).—C., 
Alexandra Road, Gipsy Hill, 8.E 


IREMAN, all branches, wants work.—Haines, 4, Seaton 
Street, N.W.1. 5420 


ORKS Manager, having specia‘ised in works costs and 

economical production with successful companies, is 
open for engagement; rer references and testimonials. 
5190, Electrical Revie Ww, , Ludgate Hill, London. 


OUNG Electrical eo (26), requires progressive ‘post. 
Seven years’ experience meter work (all branches). 

Good general electrical knowledge, both practical and tech- 
nical. Would prefer post as representative—Wilson, 304, 
North End Road, l’ulham. 5400 
yours Man (20), 2 vears’ d.c. station experience, charge 
of shift, wants similar post or improver; willing; com- 
mence any time; good references; nominal salary.—Bucking- 
ham, Bittadon, Barnstaple. 5513 


MINISTRY OF LABOUR. 


The Proprietors of the Execreica. Review have placed this space at the 
disposal of the District Director, Ministry of Labour, 3 and 4, Clement's Inn, 
Strand, W.C.1, to whom al! replies should be addressed, quoting number of 
advertisement, the date on which it appeared, and the name of this paper. 

APTAIN, R.E.—Age 47, married, 4} years’ war service. 

Constructional engineer. 20 years’ practical experience 
on railways, docks, bridges, hydraulic installations, screw- 
piling, ordinary and tacheometric surveying. Carried out 
extensive works in India, Burma, Egypt, Africa, &c. Four 
years’ practical mechanical workshop practice; also good 
knowledge of electricity. Willing to take any post. 
(444/21/Eng.) 
EK LECTRICAL and Mechanical Engineer.—Age 30, married, 

44 vears’ war service; educated Public School, Uni 
versity, B.A. Engineering (Cantab.). Thorough knowledge all 
branches mechanical and electrical engineering, sound tech- 
nical, practical and commercial experience. Willing to take 
any progressive post. (2886/23/Eng.) 
\ AINTENANCE Engineer, Mechanical and Electrica! 
4 Married, war service; 23 years C.E.R.A., Ist Class R.N 
Experience maintenance, operation and general repairs, elec 
trical and mechanical plant. Is willing to take any post 
(3814/24.) 

LECTRICAL.—Age 26, war service; educated Public 

School and University; 3 years’ technical course (elec 
trical) certificates, served regular apprenticeship. Good ex 
perience electrical instrument makers, with whom a post is 
desired. Good knowledge of clerical work. yo to accept 
small salary until worth is proved. (2937/24/' 


LECTRICAL Engineer.—Age 49, aren War service, 
Major R.E. M.LE.E., served regular apprenticeship; 
sound experience electrical engineer, South African Railways; 
has been in practice on own account as consulting engineer 
(electrical and mechanical); thorough knowledge of accounts, 
shorthand-typing, good correspondent. (8157/2.) 
LECTRICAL.—Age 33, war service; sound training elec 
trical, mechanical engineering: Sheffield University; 
good knowledge of machine and hand tools; seeks junior post 
with machine tool or electrical firm. (93084/Eng.) 
X-OFFICER.—Age 27, married, well educated, good per- 
sonality and conversationalist, desires position as 


Traveller; 7 years’ electrical experience; willing to go abroad. 
(18374.) 
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FOR SALE. 


Advertisements are inserted under this heading at 14s. per inch. 


TRANSFORMERS AND MOTORS. IN STOCK. 
New and Equal to New, at Low Prices. 


600 kVA, 6,600/440 volts, 50 periods, 3-phase. 
40 kVA, 5,125/110 volte, 25 periods, 3-phase. 
675 kVA, 6,600/440 volts, 25 periods, 3-phase. 
Motors, 400/440 ‘wa 3-pHase, 50 Periops. 
200 h.p., 100, 124, 10, 74, 7, 5, 4, 3 hp. 
Motors, 400/440 3-pHASE, 25 PERIODS. 
90 h.p., 75, 60, 50, 25, 22, 20, 15, 12, 10, 8, 74, 6, 5, 3, 2 b.p. 
Motors, 200 Vouts, 2-pHase, 50 Periops. 
100 h.p., 14, 7, 5 h.p. 
Motors, 200 Votts, 3-rHase, 50 Periops. 
5 h.p., 10 h-p. 
Motors, 500 Vo.ts, D.c. 

50 h.p, 20, 15, and 8 h.p. 

Motors, 440/460 Vo.ts, D.c. 
40 h.p., 15, 14, 13, 12, 74, 5 h.p. 

Motors, 220/250 Vo.ts, D.c. 

2 h.p., 15, 10, 74, 5, 4, 3 b.p 
3 h.p., coupled to 14 in. Centrifugal Pump. 
10/12 h. p., coupled to 5 in. Centrifugal Pump. 

Dynamos, 220/250 Vouts, D.c. 
34 kW, 21, 16, 8, 9.6 kW. 

Dynamos, 110/120 Vo.ts, D.c. 
52, 18 kW, and 16 h.p., 15 h.p., 74 h.p. Motors. 
4.2 kW, 60 amp., 70 volts. 
2% kW, 110 volts, Parsons-B.T.H. Paraffin Set. 
Seam Welder by B.I. Co. and Spot Welder, “* Vulean.”’ 

Puatina Dynamos. 
750 amp., 12 volts, 4-pole. 
1,000 amp., 12 volts, 4-pole. 
Motor GENERATORS. 
A kW, 220 volts; 5/120 volts, 200 amps. 
STARTER. 
20 h.p. Liquid, 3-dipper type. 
CABLE. 
100 yards, .55 sq. inch, P.L.A., new on drum. 
Switchboard Panels, Circuit Breakers, Voltmeters, 11.0. 
Distribution Fuse Boards, &c., 


Above plant is in our own stock, and is fully guaranteed. 
Inquiries solicited. 


MIDLAND COUNTIES ELECTRICAL ENGINEERING 
LTD., 


136, Sandon Road, Birmingham. 
Telegrams: Rheostat, Birmingham. 31. 


COUNTRY HOUSE PLANT FOR DISPOSAL, 


WING to the change-over to public supply the fotlowing 
plant, which is in thorough good running order, is for 
disposal. 
‘The plant is situated in the Middlesbrough district and 
comprises 

One National Gas Engine, No. 19819, 314 b.b.p., complete 
with flywheel, coupled to Scott & Mountain d.c. Generator, 
140 volts, 130 amps., approximately 900 r.p.m. 

One Anthracite Cas Producer, suitable for the above 
engine. 

One Swite hho ard complete with charge and discharge 
reguiat ng switches, faur distribution switches, ‘* Neville 
type circuit breaker, instruments, &c. 

One Pritchett & Gold and E.P.S. Accumulator, comprising 
55 cells, type C, size 25, capacity 72 amps. for 10 hours. 
Purchaser will Le required to dismantle and remove at his 

own expense. 
Offers and applications to inspect, apply to 273, Electrical 
Review, 4, Ludgate Hill, London. 


MACHINERY FOR SALE, 


OMPLETE 50-volt Light'ng Installation,. includins Shep. 
horizontal Crossley gas engine, magneto ignition, co ling 
tank, gas bag, and all connect’ons; Westinghouse dynamo. 
sWitchboard, large battery, approximately 250 amperes, regu- 
lator, nearly new 5-in. Palata driving belt, also about 50 
lamps. Whole plant may be examined at work any time. 
Engine and dynamo insured by Nationa! Beiler_ Insurance 
Co., and examined regularly by their engineers. Price £150 
or near offer.—Apply Rice & Harper, Ltd., Guildford. 12 


GENERATING SETS, 50 kW. 


ACH comprising a 100-h.p. ‘‘ Aster" petrol-paraffin 
engine, direct-coupled to a Siemens Generator, with 
cooling tanks and high-grade, three-pane! switchboard. Brand 
new. In stock, any voltage, 80/550, and in d.c. and a.c., 
3-phase. 50-period types, at less than half manufacturers’ 
price. Inspection Spalding —Farrow & Sons, I.td., Spalding. 


FOR SALE.— Continued. 


MARPLE & GILLOTT, LTD., 
Electrical Department, Stevenson Road, Attercliffe, Shetlield, 
Telegrams: Ferric.” Telephone: Attercliffe 301 


D.C. GENERATORS. 
One Mather & Platt, 320 amps., 740 revs., 110 volts. 
One Vickers, 200 amps., 600 revs., 110 volts. 
Morors. 
One 5 h.p., 1,600 revs., 110 volts, shunt, B.T.-H. 
One 4 h.p., 1,100 revs., 110 volts, shunt, Crompton. 
Three 10 h.p., 625 revs., 220 volts, shunt, Greenwood & Ba- ey, 
Three 20 h.p., 450 revs., 220 volts, shunt, Vickers. 
One 70 h.p., 820 revs., 500 volts, compound interpole, S:ott 
and Mountain. 
One 55 h.p., 650 revs., 500 volts, 4 pole compound, with <are 
armature, Scott & Mountain. 
One 15 h.p., 960 revs., 200 volts, 2 phase, Westinghouse 
Two L h.p., 1,400 revs., 200 volts, 2 phase, Westinghouse. 
All machines are thorougaly overhauled and tested belore 
dispatch. 187 


Three 120-kW Steam-Electric Generating Sets. 
NGINES, Jensen & Dahls (Thune, Norway) make, «1 
pound with jet condensers, Edwards type air pups, 
Ilartungs governor, 180 r.p.m.  Schuckert generators, 
wound for 440/500 d.c., complete with switchgear. hwo 
boilers for the above; water tube, 2,160 sq. ft. heating suriace 
each, 145 \b./inch; Me'drum mechanical stokers, te 
with all accessories. The units as a whole are in excellent «un- 
dition, almost as new. Cause of sale, going over to water- 
power, The machinery can be seen running. 

wanted, £2,000 for the lot. Can also be sold separately. 
For details apply 286, Electrical Review, 4, Ludgate [1i1\, 

London, E.C 4 


FOR’ SALE. 
_— complete Electric Generating Sets, comprising 


National Suction Gas Engines and Producers, 34 h.p., coup)! 
direct to two compound, shunt, d.c. dynamos, 220/.) 
volts, 87 amps., 225 revs. 


Also 
120 Chloride Cells, 20 amps. Higher capacity, with motvr 
generator for ‘charging. Motors, Switchgear, &. Can 
be seen working. 
Apply Great Harwood Co-operative Society, Ltd., Great 
Harwood, Blackburn, Lancs. 4 


MOTORS AND FANS. 
200 / 250 wry d.c.: 3, 5, 7, 8, 10, 15, 18, 20, 25, 60, 70, and 
100 


400/500 volts, the : Li B 10 (tot. encl.), 15, 20, 25, 30, 40, 65, 70, 
75, and .p. 
400/500 volts, 3- ~ Bw 50 periods: 1, 2, 4, 6, 10, 12, 18, ») 
25, 40, 50, 75, and 100 h.p 
200 volts, 1- phase. 50 periods, ia, b. p., slip-ring. 
Ventilating Fan, 30 in., 230 volts, d.c., box blades. 


Bnros., Atherton, Manchester. 
"Phone: 117. Telegrams: Greenbalgh Bros.. Atherton 7 


STEAM GENERATING SETS. 


300 kW, 500 volt, d.c., Belliss-B.T.-H 
200 kW, 20 volt, d.c., Alien. 
75 kW, 500 volt, d.c., Allen. 
25 kW, 220 volt, d.c., Belliss. 
2%-50-100 kW, 110 volt, d.c., Allen. 
Harry H. Garpam & Co., Lrp., Staines. l 


BRISTOL CORPORATION ELECTRICITY 
DEPARTMENT. 


OR Sale, a number of continuously rated Direct Current 
Motors, second-hand, but in working condition. Com 
plete list on application. Offers fur the whole or any portio: 
invited. 
Hl. FARADAY PROCTOR, 
Chief Engineer and General Manager. 
Colston Avenue, Bristcl. Ww 


HIRE OR SALE, 


L.ECTRIC Motors and Dynamos.—Machines always avai 


able. ARMATURES and FIELD COILS 
rew: mand cor repaired without delay. 
‘Phone : MACDONALD, SYER & CO., LTD., 
* Museum 8080. 295, Gray's Inn Road, W.C.1. 2 


Re Electrico, Ltd. (in Voluntary Liquidation). 


yee Sale. by private treaty, the whole of the Stock-in 

trade of the above comypany, estimated to have cost about 
£4,000). May be viewed on the premises, 139, Bournemout! 
toad, Parkstone, Derset. by appo'ntment with the under 
signed. List of the principal items forwarded cn application 


4007 


G. Wheatley, F.C.A., 102, High Street, Pco'e, Dorset. 26 
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FOR SALE.—(Conlinued. 


FOR SALE.— Continued. 


CITY OF YORK. 


Electricity Department. 

ILE undermentioned superseded plant installed at the Cor- 
7 poration Electricity Generating Station, Foss Islands 
Road. York, is offered for sale :— 

» 1,250-kW, B.T.H., 3-phase Turbo Generator, 3,000 
'P.m., 3,300 volts, complete with Worthington Surface 


Condenser. 

‘tLe plant, which will be released in February, 1925, was in- 
stalled in 1912, is in excellent condition and can be inspected 
on load by appointment. 

- dismantling and removal of the plant to be carried out 
by the purchaser at his own expense and risk. 

The e use of an overhead travelling crane will be allowed free, 
the »urchaser to accept all responsibility for amy damage done 
to | uildings or other plant in the station. 


lurther particulars and permit to inspect may be obtained 

from the undersigned, to whom all offers should be addressed. 

Offers to be endorsed ‘*‘ Tenders for Plant,’’ and must be re- 
cei’ ed on or before Wednesday, January 7th, 

The highest or any tender will not necessarily be accepted. 

E. J. NICHOLS, A.M.I1.E.E., 
Electricity Offices, City Electrical Engineer. 
Clifford Street, York. 1 


PLYMOUTH CORPORATION. 


r],\1E Plymouth Corporation is prepared to receive tenders 
; a, the purchase and removal from the Electricity 
Vorks 0 

6 Lancashire Boilers and Fittings. 

Specification and form of tender may be obtained on appli- 
cation to the undersigned not later than December 3lst, 
accompanied with a deposit of 20s., which will be returned 
after receipt of a bona fide tender. 

The Corporation does not bind itself to accept the highest 
or any or the whole of any offer. 

E. G. OKELL, 

Electricity Works, Borough Electrical Engineer. 
Prince Rock, Plymouth. 

December 15th, 1924. 220 


ENGINES FOR SALE. 
NE 1,000-kW Set, Howden-Westinghouse, Triple Expan- 
sion Engine, cylinders 204 in., 314 in., 49 in., by 23 in. 
stroke, 180 r.p.m., steam pressure 160 lb., complete with sur- 
face condenser and air and circulating pumps. Generator, 
d.c., 500/550 volts, 6-pole. 

One 1,000-kW Set, Belliss-Siemens, Triple Expansion Engine, 
cylinders 22 in., 32 in., 48 in., by 24 in. stroke, 230 r.p.m., 
steam pressure 160 Ib. P ’ complete with surface condenser, air 
and circulating pumps. Generator, d.c., 500/550 volts, 6- pole. 
\pply Stretford U.D.C. Trafford Power Station, Trafford 

184 


Park. 


MACHINERY FOR SALE. 


2 wey 50 cycles, 400/440 volts: 42 and 22 h.p. 
phase, 40 cycles, 440 volts: 400 and 45 h.p. 
o volts: 70, 30, 25, 20, and 15 h.p. 

nec 


220 
460 volts: 35, 30, 20, and 12 h.p. 
ial M. G., 50 cycle, a.c. to d.c.; 50/25 volts, 120/240 amp. 


DRUMMOND & CO., Middlesbrough. 17 


ELECTRIC MOTORS AND DYNAMOS., 
\ E hold one of the largest stocks of new and second-hand 

Motors. Second-hand machines are thoroughly over- 
hauled. Inspection and teats can be made at our works. For 
sale or hire, send your inquiries to Messrs. Britannia Manu- 
facturing Co., Ltd., Registered Office and Works, 22-26, 
Britannia Street, City Road, London, N.1. Telephone: 5512 
and 5513. Clerkenwell. 


DIRECT COUPLED PETROL-PARAFFIN SETS. 


18 kW, Austin-Electromotors, 100/110 volts, d.c. 
Two 10 kW, Aster-E.C.C., 100/110 volts, d.c. 
8 kW, Austin-Verity, 220 volts, d.c. 
Four 4.5 kW, Austin- ‘BT. -H., 100/110 volts, d.c. 
Also a number of 220-volt, d.c. Motors, 2-25 h.p. 
All as new and seen in [.ondon by appointment. 
& Co., 137, Victoria Street, S.W.1. Tele: 
Victoria, 8362. 41 


Advertisements are inserted under this heading at 1s. 94. per line. 
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Bes Feed Pumps, by Weir, for boiler pressures up to 
250 lb. per sq. inch, capacities 10,000, 8,000, 6,000, 4,000, 
3,000, and 2,000 gallons per hour. —Harry H. Gardam & Co,, 

Limited, Staines. 


RAND new 1-kW Lighting + Plant, comprising 3-h.p. four- 

stroke engine, direct coupled to dynamo, slate switch- 
board. 108-ampere-hour battery of English manufacture. £70 
complete, or generating set only £50.—W. Richards & Son, 
Leicester. 251 


ARBONS, Searchlights, Mirrors, Lenses, Wire Ropes, — 
price.—The London Electric Firm, Croydon. 


TZ. LECTRIC Cables, 7/16, 7/18, 7/22, 7/24, best British 
makers; further reductions in prices. —Lake, 44/47, 
Devonshire Street, Theobalds Road, London, W.C.1 5446 


LECTRIC Motors, Re-conditioned and Guaranteed equal 
to New. Buy or Hire Direct.—Electro-Generator Co., 
la, Shepherds Bush Road, W.6. ‘Phone: Riverside 488. 5026 


LECTRADIX Radios.—‘‘C”’ Valves, Air Force, low cap. 

6s. 6d. (by post at buyer's risk); Wavemeters, 50s., £4, 

£5, and £6; Morse Recorders, £6 10s.; Wheatstone, £8; Alter- 
nators, £3 10s.; Valve Transmitters, £3; Spark Sets, 15s. 6d.; 
R.A.F. Steel Masts, 2s. 6d. per 5 ft. Receivers.—2-valve 2B, 
£2; 3-valve Mk.4, £3; Seales, £5 10s.; 7-valve, Marconi, £8. 
All prices are less valves. Bridges, £3 and £5 10s.; Res. 
Boxes, multi-range standards, various, l-ohm to 2,000 ohms, 
17s. 6d. to 50s. Loud Speakers, 19s.; Ebonite Horns, 8s. ; 
Charging Dynamos, Rotax, £3; Marconi Rounds Valves, 
3s. 6d.; Millammeters, 30s.; Amp. and Voltmeters, all ranges. 
Ohmmeters, £10. Testing Sets, £4 to £14. Condensers, 1.t. 
to 10,000-V, 1s. 6d. to £2. —Send 4d. for illustrated catalogue 
of Radio Bargains, or call Leslie Dixon & Co., 9, Colonial 
Avenue, Minories, E.1. 4922 


K VERYONE is astonished about the good quality and very 
low price of the Wireless Valves supplied by N. V. 
Gloeilampenfabriek ‘* Radio-Force,’’ Nymegen (Holland). 4930 


OR disposal, a large number of 14-in. semi-indirect, black 
and copper Oxydised Fittings, as new. Offers wanted.— 
Barrow, Hepburn & Gale, Ltd., Bermox Tannery, Bermond- 
sey Street, 8.E.1. 5465 


OR Sale or Hire, Motors and Dynamos, 440, 220, 110 
volts.— Martin, 320, Witton Road, Birmingham. ‘Phone 
East 883. 


OR Sale, Sub-station Equipment, comprising 6,600/440 V 

Transformers, 3-ph., 50 periods, e.h.t. and 1.t. switch- 

gear.—Full particulars, 146, Electrical Review, 4, Ludgate 
Hill. london. 


OR Sale, one 1, 500- kW Cross Compound Flywheel Alter- 
nator, Yates & Thom Engine, Ferranti Alternator, 7,000 
volts, 2-phase, 50 periods.—Midland Electric Corporation for 
Power Distribution, Limited, Ocker Hill, Tipton. 201 


Fs Sale, one 5 h.p., 100-V, 1,000 r.p.m. Motor; one 20 
110- V, 880 r.p.m. —Particulars apply : ‘Cadbury 

Bros., Ltd. Engineers’ Office, Bournville. 189 
IGHTING Plants, new, Petter-Veritys, 50/70 V, 18 A, £49. 
—White, 47a, Pomeroy Street, New Cross. 96 
OTORS and Dynamos, 1,000 machines in stock, various 
sizes; inquiries invited. ‘—White, 47a, Pomeroy Street, 

New Cross. 97 


AMEPLATES in Metal, Ivorine, &c. Bronze and Brass 
Doorplates.—Stilwell & Sons, 7, Jordan Well, Coven Rg 


EW 10-h.p., slip-ring Motor, 205 5 YV, 50 cycles, single-phase, 
pulley, rails, and starter. Cheap. —Apply Slaters Works, 
Clareville Street, S.W.7. 262 


NE 4,000-h.p. Turbo, steam 160 lb., 3,000 r.p.m., with 
condenser and air pe, suitable for electrical genera- 
tion.—12, Electrical Review, 4, Ludgate Hill, London. 


PAL and Langham Shades, al! sizes in stock, very cheap.— 
Ambatielo Bros., Ltd., 29, Clerkenwell Green, E.C.1. 
4467 


WITCHES. Main (new), 440-volt, 3-ph. Two 360-A Iron- 
clad oil break switches by Erskine, Heap. £25 each. 
One 150-A ditto, £17.—Potts, Engineer, East Boldon. 5516 


.C. and d.c. Motors. The Pioneer House for tested and 
guaranteed machines.—Electro-Generator Co., la, Shep- 
herd’s Bush Road, Hammersmith, W.6. (Riverside 488.) 5025 
LTERNATORS, 50/90 kW. Brand new Siemens, 200/520 
volts, three-phase, 40/50 periods, complete with ex- 
citers and switchboards, for sale very cheaply.—Farrow, 
Spalding. 9 
USTIN 8-kW Petrol- -driven Set, 2-cylinder engine, 80-volt 

4 dynamo, by Electromotors; 4 poles, compound, with 


WO Generators for direct coupling, with spare armature, 
500 kW, 440/500 volts, 330 r.p.m., d.c., compound wound, 
interpoles, by G.E.C. Excellent condition and low price.— 
Jennings, West Walls, Newcastle-on-Tyne. 194 


-KW, 50/70-V, direct coupled, h.t. Magneto, armature 
faulty, £10. Also 26 180-ampere cells, good order, £28. 

23 Crossley oil engine as received from makers, £20.— 
Buchanans, Leatherhead. 280) 


PHASE Motors 200-V, 50 per. 70 in stock, low prices.— 
White, 47a, Pomeroy Street, New Cross. 95 


switchboard. In stock —Thomas Mitchell & Sons, Ltd.. 
Bolton. 257 
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FOR SALE.— Continued. 


-H.P. slip-ring Motor, by Churton, 3-phase, 50 cycles, 400 
volts, 1,420 revs.—Thomas Mitchell & Sons, Ltd., —. 


1 -H.P. variable speed d.c. Motor, by Westinghouse, 460 

volts, 600/1,200 revs., 4 poles and interpoles, shunt, 
with starter and speed regulator.—Thomas Mitchell & Sons, 
Ltd., Bolton. 255 


9 -KW Paraffin Generating Set; oo by Siemens; 
compound wound, 220 volts, direct coupled to Aster 
4-cylinder paraffin engine. Perfect condition. Offers.—W. 


Richards & Son, Leicester. 252, 


9 -KW Steam-driven Lighting Set, by Browett-Lindley; 

Totally-enclosed compound engine. Generator, by 
Laurence, Scott, 105 volt, 250 amps., 500 revs., 6 poles and 
interpoles. Compound, with switchboard.—Thomas Mitchell 
and Sons, Ltd., Bolton. 258 


10 -KW, d.c. Generator, 500-V, direct coupled to Belliss 

and Morcom Steam Engine, available immediately, 
for quick sale at bargain figure.—Richards, Stafford House, 
Trentham Road, Longton. 1 


95 H.P., 400/440 volts, 3-phase, 50 periods, 416 revs. 
Motors by B.T.H. Four available-—Greenhalgh 
Bros., Atherton. 32 


97 -H.P. Howden high-speed enclosed Compound Steam 
Engine, 1918; 350 r.p.m., 155 lb. steam pressure.— 
Harry H. Gardam & Co., Ltd., Staines. 157 


ARTICLES WANTED. 


Advertisements are inserted under this heading at 1s- 9d. per line. 


CCUMULATOR Plates, worn or otherwise, Scrap Metals, 
&c., bought for immediate cash. Small or large quanti- 

ties. Top prices paid. Complete batteries bought on site. 
Highest references.—Bentley, Brown & Co., 59, Gracechurch 
Street, London, E.C.3. Telephones: Royal 4818 and 4819. 5471 


ATTERIES (Storage), old Dynamos, Transformers, Arc 
Lamps, Electric Meters, Scrap Cable, Metals or 
Machinery of any description purchased. Distance no object. 
—A. Learoyd & Son, Bridge Works, Heatherley Street, Clap- 
ton, London. Telephone: Dalston 2278. ‘Tele. address: 
Frangible, Lowclap, London.”” Established 1860. 9846 


AB Tyre Cable wanted, 2 and 3 core, to carry 50 amps.— 

Full particulars and price to: Cox & Danks, Ltd., 168, 
tegent Street, W.1. 281 
FIYRANSFORMER wanted, 100 to 500 kVA, oil-cooled, 

3-phase, 50 cycles, 6,600 to 400 volts, Delta h.t., Star 
l.t.—Please state full details with offer to E. Raynor, M.I.E.E., 
47, Avondale Road, Wolverhampton. 270 


FTYRANSFORMERS wanted, large sizes, 10,000/440 volts, 
3-phase, 50 periods.—277, Electrical Review, 4, Ludgate 
Hill, London. 
ANTED, Four a.c. Motors, 150 b.h.p., 500/550 volts, 
3-phase, 50 cycles, 250 r.p.m. One a.c. Motor, 500 
b.h.p., 500/550 volts, 3-phase, 50 cycles, 250 r.p.m.—112, Elec- 
trical Review, 4, Ludgate Hill, London. 


ANTED, Creosoted Poles, mediums, 30 to 40 feet long. 

/¥ Also bare copper wire, hard drawn, 12 to 4 gauge. 

Lighting Accessories. Camplete stocks purchased for cash. 

State prices.—Gamble & Sons (of Leicester), Chirk, near 

Wrexham. 5520 

ANTED, quantity 25-volt, 5-watt B.C. Lamps, also porce- 

lain holders for same, suitable for exterior work.—Swift, 

2, Lord Street, Blackpool. 283 

ANTED, 100-, 80-, and 65-b.h.p. a.c. Motors and Starting 

Gear, 400-volt, 50 cycles, 3-phase.—253, Electrical Re- 
view, 4, Ludgate Hill, London. 

l H.P., d.c. Motor wanted, 480-V, 500 revs.—5457, Elec- 

trical Review, 4, Ludgate Hill, London. 


AGENCIES. 


Advertisements are inserted under this heading at 1s. 94. per line. 


Ng pee wanted. The latest plug-in coils for wireless. 
41 Lincoln, Hull, Leicester, and Norwich.—5505, Electrical 
Review, 4, Ludgate Hill, London. 


TALIAN electrieal manufacturer requires Agent for. Eng- 
land. Applicants must give full particulars of their com- 
mercial and technical capacities—M.E.A., 20, Casella 
Postale, Milan. 5510 


ANUS ACTOUREBS require Representatives to sell art 
metal electric light fittings in Scotland. Suitable for 
those in touch with contractors, architects, &c.—276, Electrical 
Review, 4, Ludgate Hill, London. 
OUTH Africa and Rhodesia.—Commercial Engineer, 
A.M.1.E.E., sailing end of January and visiting princi- 
pal towns, is open to take commissions.—5515, Electrical Re- 
view, 4, Ludgate Hill, London. 


PARTNERSHIPS. 


Advertisements are inserted under this heading at 1s. 9d. per line, 


DVERTISER, who is interested in several supply under. 

takings, is prepared to finance or promote smal! electric 

supply companies. Replies treated in strict confidence.—26, 
Electrical Review, 4, Ludgate Hill, London. 


BUSINESSES FOR SALE AND WANTED. 


Advertisements are inserted under this heading at 1s. 9d. per line, 


LECTRICAL Contracting. Wireless and Plumbing, Man- 
chester district. Old established. Turnover £5.11). 
Good counter trade. Splendid prospects, as a going concern; 
living accommodation; health reason for selling.—5521, Elec- 
trical Review, 4, Ludgate Hill, London. 
ANTED, “Electrical and Wireless Business, North of 


England. Preferably with living accommodation.—5514 
Electrical Review, 4, Ludgate Hill, London. 


MISCELLANEOUS. 


Advertisements are inserted under this heading at 1s. 9d. per line. 


CCOMMODATION for gentlemen, double bedded and 
single room; full-sized billiard table; electric light, bath, 
constant hot water, telephone; convenient for City and West 
End; meals as required; vacant now.—E. B., 32, The Avenue, 
Brondesbury Park. 5358 


LECTRIC Signs of every kind. Write for prices.—King 
Signs, Ltd., 23, Collingwood Street, S.E.1. 5487 


ECOND-Hand Plant examined for purchase.—British En- 
gine, Boiler & Electrical Insurance Co., Ltd. See 
XXXvil. 


MALL Armatures. We solicit inquiries from firms requir- 
ing small armatures, either with or without commu- 
tators, complete with shafts, or core stampings only. No 
winding.—Watliff Co., 87, Cambridge Road, London, N.W.6. 
132 
HE Midland Joinery Works, Ltd., Burton-on-Trent, are 
installing a complete new plant for the manufacture of 
all classes of small hardwood cases, and fixing blocks, as used 
in the electrical trades, and invite inquiries from manufac- 
turers, for deliveries early 1925. 73 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office Applications for Names _and 
Addresses of the Advertisers will be entirely disregarded, and 
Letters giving incorrect Box Numbers will be destroyed. 


“Electrical Review’s’’ Suggestions 


for dealing with 


Apparent Death from Electric Shock 


should be in every Generating, 
Transforming and Motor House. 


Mounted on Cardboard, 1/6 each ; post free, 2s. 


The ELECTRICAL REVIEW, Ltd., 


4, Ludgate Hill, London, E.C. 4. 


Price, 2s. Post free, 2/2. 


The “ELECTRICAL REVIEW” 


LIST OF 


ELECTRICITY UNDERTAKINGS 


The United Kingdom, British Dominions and 
Foreign Countries. 


Giving :—SuppLy AUTHORITY, CHIEF ENGINEER, 
NATURE AND PRESSURE OF SUPPLY AND 
PLANT CAPACITY. 


LONDON: 


The “ELECTRICAL REVIEW,” Ld. 


4, LUDGATE HILL, E.C.4. 
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December 26, 1024, 
ELECTRICAL CONDUITS, LTD., 


Anchor Works, 
Birch Street, 


Copy on 
Request. 


NEW CATALOGUE. 


THE ELECTRICAL REVIEW SUPPLEMENT, 27 


CTICAL ELECTRICIAN’S 


PRA 


is a book of 570 pages of reliable and up- 
to-date text, tables and data of direct use 


Is 


GET IT AT ONCE. 


From Bookstalls and Booksellers everywhere. 


S. RENTELL & CO., LTD., 


36, Maiden Lane, LONDON, W.C.2. 


POCKET-BOOK 


to every Electrical Engineer. Therefore it 


A NECESSITY 


to all who are in any way connected with 
the electrical industry in all its branches, 
Our advice is that they should 


PRICE NETT. 


or 3s. 4d., post free, from 


\ ELECTRICITY SUPPLY 


By H. M. SAYERS, M.LE.E. 


Every engineer connected with the Electricity 
Supply Industry will find much of interest 
and direct value in Mr. Sayers’ careful 
analysis of the various factors which affect 
the costs of generation and distribution of 
electricity and their relation to the charges 
which should be made to the consumer. 


The following subjects are dealt with at 
length :— 


Capital Charges — Stand-by Costs ~- Load 
Factor and Maximum Demand—Diversity 
Factor— Differentiation of Station Costs— 
Distribution Costs — Administration and 
General Expenses, and the Relation of 
Costs and Prices. 


price 2/6 ner; 


Pest Free, 2/8. 


ELECTRICAL REVIEW, LTD., 
\ 4, Ludgate Hill, London, E.C.4. 


COSTS & CHARGES. 


PYRAMID 


SOCKET 
THE RIGHT 300 | 

PRICE 


The 
MIDLAND ELECTRIC 
Manufacturing Co, Limited. 


BARFORD Sr, 


FORGED 
COPPER 
CABLE 
SOCKETS 


THE | PRICE PER Dozen. 


Subject to Trade Discount. 


BIRMINGHAM 


FUSE GEAR 


PRICES | 
QUOTED 


ARMSTRONG, 


WHITTALL STREET, 
BIRMINGHAM. 


i! 


TEV 


Ltd., 


ON 
APPLICATION. 


WALSALL. 
at S, CONDUIT FITTINGS, 
CARDIFF. AS ACCESSORIES, 
| SWITCHGEAR, CABLES, 4 
W TOOLS, &. | 
| 
| 
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Brel . Loud Speakers are soundly constructed, both mechani- 

cally and electrically, and reproduce speech and music without 
distortion or undue resonance. They give the greatest volume of 
sound that it is possible to obtain without impairing the tone. The 
Form C instruments are provided with adjustable air gaps. The 
magnets, of cobalt steel, retain their magnetism permanently, and 
are unaffected by change of polarity. 

FORM FORM C3. 


The ideal Loud Speaker for a small A gramophone attachment” having the 
room same element asthe form C1 Loud Speaker 
Pdce ... #2 10 £2 


FORM ¢ FORM D. 
A heautifully finishec in natrument de A super-sensitive electro-dynamic pat- 
signe r general use in or out of doors suitable for large halls outdoor use 
rice... . £5 GOO Price... £9 10 


Obtainable from all Electricians and Radio Sectne. 


The British Thomson-Houston Co., Ltd. 


Works: Coventry. Offices: Crown House, Aldwych, London, W.C. 2 


Use a “ Tungar" and charge your batteries at home. 


“SMALL POWER” 
D.C. MOTORS & DYNAMOS, 


MOTOR-GENERATORS, ROTARY-CONVERTERS, &c. 


The Right Price. The Right Job. 


—-HIGH AND LOW VOLTAGE.—— 
LARGE: STOCKS IN LONDON & MANCHESTER. 


EMERALD STREET, 
From to H.P., D.C. Cry ©) RD.,W.c.! 


The SMALL POWER DYNAMO & MOTOR Coa., Ltd., 


OLD LANE, OPENSHAW, MANCHESTER. 


STUART 3-kW Plant £64 10 0 
Battery - - 29 10 O 
Pump for house-water supply 12 10 O 


Since April, every day for 10 hours a day, the $-kW Plant 
has been running on our Stand at Wembley. 


Absolutely reliable —no trcuble. 


It may be recommended with confidence for the moderate- 
sized country house. Everyone wants electric light. 


Send for List 23E. 


STUART TURNER, Ltd., Henley-on-Thames. 


*Phone: 158 


28 December 26, 1924, Decel 
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FOR LOUDSPEAKER VOLUME 


, » E wish to draw the attention 
| of all Wireless Traders 
to the splendid opportunity for 
increased business that is pre- 
sented by 


MULLARD 9.F.A. MASTER VALVES 


These power valves have been specially 
designed to give increased volume and 
clarity from loudspeakers and yet consume 
LESS current than ordinary L.F. Valves. 


Have you obtained 


the latest informa- Your customers will be delighted with the 
tion regarding the wonderful difference these valves will make. 
Mullard Service to 

Retailers ? Recommend them to take out their last L.F. 


Write To-day. stage valve and insert a Mullard D.F.A. 


Sell the D.F.A. 0 for use with +-volt batteries 308. each. 
Sell the D.F.A. 1 for use with 6-volt batteries 358. each. 


Leaflet V.A. 4 gives full technical information. 


Mullard 


Adot. — The Mallard Radio Valve Co., Lid, (E.R.) Nightingale Works, Balham, S.W. 12. 
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LARGE STOCKS FOR PROMPT DELIVERY OF 


BOWLS, SHADES, 


AND ALL OTHER PATTERNS. 


OUR NEW CATALOGUE 


of Moonstone and other types of 


ELECTRIC FITTINGS & FIXTURES 


AT REDUCED PRICES 
NOW READY AND WILL BE SENT 


FREE ON APPLICATION. 


BEST TRADE DISCOUNTS. 


UNDERWOOD (MC*:), LTD., 


53, BROWN ST., MANCHESTER. 


’Phone 6750 Central (2 lines). 
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“ PHENOID” 
(Bakelite) 
SHEETS, 

- CYLINDERS. TUBES, 

BUSHES. ETC., 


for 
OIL-IMMERSED TRANSFORMERS 
and 


OIL-IMMERSED SWITCHGEAR. 


In sheets up to 4 feet long. Tubes 
in any diameter up to 24 inches 
and In any length up to 6 feet. 


CO., LTD., 


VOLTA WORKS. 


BROMLEY, KENT 


© Telephone: 
“OMICAMANU, LONDON.” RAVENSBOURNE : 829. 


Refined to give finest results in 
the lubrication of Dynamos, 
Motors, Steam Cylinders, 
Crank Chambers, Steam 


Turbines, Generators &c. 


Samples and quotations 
upon application. 


Willkeorss 


W. H. WILLCOX & CO., Ltd., 


32 to 38, Southwark St., LONDON, S.E. 1. 


December 26, 4994, 


THE BETTERWAY 


Dining-room Pendant. 


SERIES “I.” 
This Pendant is complete with Ceiling 
and Chains. as 
The Flounce hangs perfectly ; the White Sik 
Lining and Bead Trimming give it that “ wel] 
made”’ appearance. 
FOR ELECTRIC. 


SERIES “1.” 
COLOURS : GOLD 
RED, ROSE, 
FLAME, GREEN, 


FINISH : 


All metal parts are finished Oxidised Copper, 
Satin Brass, Oxidised Silver. 
LENGTH : 


48" OVER ALL. 
SELLING PRICE: 


12” 


18/9 21/- .28/6 


@XIDISED COPPER OR SATIN-BRASS. 
Trade Discount on Application. 


EXCELSIOR SHADE MANFG. CO., 


BETTERWAY HOUSE, 


STANFORD STREET, NOTTINGHAM. 


é 


UBILIER 


YOUR SAFEGUARD. 


See that you stock and 
sell only components 
of proved reliability. 


It is your surest safe- 
guard against disap- 
pointing your custo- 
mers. 


Dubilier products 
are designed hy 
scientists, they are 
manufactured by 
skilled labour, and 
they pass through such 
strict tests that you 
can sell them with the 
utmost confidence. 


They are slightly 
more expensive than 
other makes hut they 
are so much better as 
to be well worth while. 


If your customer is in 
doubt, recommend 
Dubilier and ensure 
satisfaction to all con- 
cerned. 


Te 


N 


2} Units. Best finish. 
23 =: 17 GS (Subject), 


3 Units. Best finish. 
£5 : 12: 6 (Subject). 


“GLOWINCOAL” FIRE. 


True-in-colour end characteristic of a Coal F’re burning. 


ELECTRIC HEATING & HARDWARE, Ltd., 


Crown Works, 


Berkley Street, BIRMINGHAM. 
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The Judicious Advertiser requires to know, in fact, should 

demand to know, the paid-for Circulation of the Journal in which 

he advertises—he should know more—he should be satisfied 

that the journal covers the market in which he wishes to sell. 
\ 


j 


The ELEcTRICAL REVIEW reaches every branch of the Industry 
and its Circulation is far greater than that of any other Elec- 
trical Journal in this Country. 


of its activities at home and abroad may be had on application 


NET SALES 


CERTIFICATE. 


23, Queen Victoria Street, 
London, E.C. 4. 


July, 1924, 
Dear Sirs, 

We have examined your books for the 
half-year ended 30th June, 1924, and certify that 
the net sales, after deducting returns, have 
averaged 11,885 copies per week, in addition to 
which there were issued to Foreign Consuls and 
Advertisers an average of 987 copies per week, 


making a total circulation of 12,872 copies per 
week, 


Yours faithfully, 
W. B. Keen & Co., 
Chartered Accountants. 


The Directors, 
The Electrical Review, Ltd., 
4, Ludgate Hill, E.C. 4. 


Full particulars of the range 


to our Advertisement Manager. 
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(REGD. TRADE MARK) ac 


— 


EVERY PART OF THE ‘ FLUVENT’ 
FUSE AND BASE IS ACCURATELY 
MANUFACTURED TO GAUGE, 
ANY ‘FLUVENT’ FUSE BRIDGE 
WILL MAKE PERFECT CONTACT 
IN ANY ‘FLUVENT”’ BASE, 


sents It is of compact size and has a very short 
ihe break. No portion of the actual element 
in the fuse is in direct contact with the 
china at any point. 


The lining of the fuse chamber is in- 
destructible, and will withstand high 
temperature. The Fuse has a perfect 
inverse time element. 


The watts loss, and the mass of metal 
to be volatilised on short ci:cuit is ex- 
tremely small—watts loss less than one-fifth 
of that in other makes. 


® 
Q 
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> 
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| 
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HOPE'S PATENT TEST ON HOPES PATENT = | 
= “ ” 
= ZENAL FUSE ELEMENT = 
ZENAL = 
5 asp | = 
= noT ym. = 

= Made of copper, the temperature is = 

= by a low m: ting plug in the centre of the fuse. 5 “° = 1 
= Immediately the p'ug melts, the fuse bicws. A 5 = 
= thin ring of copper delays the blowing until all 7 30 = 
= the tin has run cut. = \ = 
= Th: fuse blows differently on short c'reuit as pe 2 = 
= compared with overload, a series of small slo's 5 \ = 
= being provided at beth ends of the fuse. The « \ = 
= F io = 
actual rupture en a severe short circuit tales \ = 
= place across these slots. ~~ = 
= 300 0 = 
AMPERES = 


: PARMITER, HOPE & SUGDEN, LTD., 


Fluvent Electrical Works, Vernon Str.et, Longsight, MANCHESTER. 


in 
\) 


Tecesrams: © Terminal, Manchester.” Telephone: Rusholme 1486. = 
= London Office: 25, Victoris Street, S.W. 1. Scotland: A. C. Borthwick, 14), St. Vincent = 
: Street, Glasgow. NE, Cozst: J.G G!edson, 48, Blackett S reet, Newca:tle-o--Tyre. = 
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ZEN 
ELECTRICALLY HEATED 
THERMO-STORAGE BOILERS. 


ADVANTAGES. 


All Boilers fitted with ac- 
curate ‘Thermo-regulation, 
Entirely Automatic. 
Easily fixed and no further 
attention required. 
Small Loading. 
(8 Hours Charge) 

Low running cost. 


Hygienic and Neat. White 
Enamel and Nickel-plated 
finish. 

Each Boiler guaranteed for 
twelve months (including 
thermo-regulation). 


Capacities from 8 to 225 
gallons. 


~ Very Efficient Lagging. 


Type 1, 


These Boilers are absolutely fool-proof and are undoubtedly 
the ideal apparatus for hiring purposes. 


THERMO-REGULATORS for A.C. & D.C. from 76/- 
(subject to discounts). Ideal for any existing hot 
water tank (twelve months’ guarantee). 


Consult— 
30, ELY PLACE, 
SADIA LONDON, E.C.1. 
Telephone : Telegrams: 


HOLBORN 6192. “ SWITCHAUTO, SMITH, LONDON.” 


IMMEDIATE DELIVERY 
- British Manufacture. 
=~ LOWEST PRICES 
quoted by return on receipt 
\ of detailed requirements. 
Wer CRESSALL MANFG. CO. 
40-41, Staniforth Street 
: BIRMINGHAM. 
Telephone: Central 3468. 


GRIP 
CONTROL 
SWITCH HANDLES 


for controlling 


SMALL TOOLS, 
ELECTRIC DRILLS, 
) ELECTRIC IRONS, 
VACUUM CLEANERS, 
ETC., ETC. 


IMPROVED APPLIANCES, LTD., 
43, Fetter Lane, London, E.C. 4. 


Edison Swan Electric Co, 
Ltd. 


The Forty-First Ordinary General Meeting, 


Tue forty-first ordinary general meeting of thy Edison 
Swan Electric Co., Ltd., was held on Wednesday, Decem 
ber 17th, at the Cannon Street Hotel, E.C. Mr. ©. p 
Spencer (chairman. of the company) presided. The 
Chairman, in moving the adoption of the report and 
accounts, and the payment of the dividend as recom. 
mended, said that sums of £14,418 and £3,015 had beep 
appropriated out of the sinking fund to the redemption 
of first and second debenture stocks respectively, whils 
the sinking fund had been increased to £24,873. The net 
debt on first and second debenture stocks was £312.79 
on June 30th, 1924, and the interest accrued thereon was 
£5,340. On June 30th, 1923, the debt due to the bankers 
was £314,150, but during the last completed year £109,0@ 
had been paid off. Further repayments had been made 
since July 1st of the current year, and they hoped to 
made additional reductions early in the New Year. 

There was a balance of profit, after providing for gener! 
expenses, &., of £122,140. Out of that sum they had set 
aside £10,000 as reserve for bad and doubtful debts, &., 
whilst loan charges had absorbed £37,225, leaving a net 
profit of £74,914. They were proposing to pay a dividend 
of 10 per cent. on the ordinary shares, being an increase 
of 24 per cent. on last year’s dividend, and to allocate 
£50,000 to the reserve fund. After making such appro- 
priations there remained a sum of £17,575 to carry forward 
to the current year’s account, and that sum would mor 
than cover any sums payable in respect of corporation 
profits tax. 

The board’s policy was to build up reserves and reduce 
debts, and since the board was reconstituted some two 
years ago a sum of £80,000 had been placed to reserve 
account, whilst debenture and other loan debts had been 
reduced by £127,433. He looked forward with pleasurable 
anticipation to the time when the charges for loan interest 
would be substantially reduced as a result of their policy. 

With regard to the present year’s trading, the turnover 
and profit for the five months to November 30th last 
showed a substantial increase on the figures for the corre- 
sponding period of 1923. Every phase of the company’s 
activities and operations had been carefully examined, 
resulting in substantial economies in the cost of produc: 
tion at the works. Unproductive expenses had been 
substantially reduced, whilst sales had been augmented 
by the carrying out of an intensive sales policy, and 
efficient co-operation had been established in all sections 
of the business. Their system of officials meeting in com- 
mittees had more than justified the confidence placed in 
it, and they bad now in operation a method by which 


production and distribution were conducted in coriplete 
accord. 

They must not be unmindful of the possible effects on 
their business of foreign competition. Many of thei 


foreign competitors’ works were situated in countries 
having a depreciated currency, which placed a weapon in 
foreign producers’ hands against which manufacturers in 
this country were commercially powerless. For instance, 
assuming that the currency of a country was 2 units 
to the £ in pre-war days, and now was depreciated to 
80 units to the £, they found that wages in such a country 
had not risen in the same ratio as the currency had 
depreciated. Consequently many foreign producers were 
able to manufacture at 30 per cent. less labour costs than 
manufacturers in this country, and, when standing charges 
were added, the disparity between the total cost of the 
foreign product and the British product was even more 
marked. Industry should be protected against such unfait 
competition, at least until exchanges became more normal, 
and for that reason he would welcome the introduction of 
a Safeguarding of Industries Bill. 

During the past two years they had been able to make 
moderate profits, and he knew no reason why they should 
not do so during the current year; but he saw evidence 
of foreign competition making inroads into profits at 0° 
very distant date, unless some legislation safeguarding 
some of the industries in which they were engaged Was 
adopted. 

Mr. A. F. Berry (deputy-chairman) seconded the resolt- 
tion, and it was carried unanimously. 
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BATTERIES 


Fited with “‘LATTICE” SEPARATORS 


(Prov. Pat. 6332/24) 


which lie flat against the positive plates 
and and prevent the disintegration of fine 
particles of peroxide ; allow free circu- 
white a re lation of acid and escape of gas bubbles. 


109,000 

Catalogue “ ACE—House Lighting Batteries. 
Jenera| “R” ACE—Vehicle Batteries. 


iad set 


8, &e., “P” ACE—Wireless Batteries. 
vidend + M” ACE—~Motorcar Lighting and 
ncrease Starting Batteries. 

illocate 
appro- 14 “7 ACE 19. 
orward | (180 A.H. at 10 hour rate.) 
reduce 


ACE BATTERY COMPANY, 


oration 

Crescent Works, LUTTERWORTH. 
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To those who cannot 


afford to run risks by ‘ncorporating in their products components 
of an inconstant quality, the ‘‘McKechnie’’ Non-Ferrous Pressings 
: i and Stampings Department—with its ripe experience and efficient 
ects on ; : etie plant—can supply articles of an unexcelied quality at keen prices. 


f their 


A ‘*McKeehnie’’ Pressing is better than a casting. It is closer 


in structure, more reliable: needs much less machining, and, 
ipon iD SSO ei : moreover, can be definitely relied upon to uphold the reputation 
ers in of the product of which it is a component. 
stance, 
mA in 2 | We can give early deliveries of Brass and Bronze Pressings and Stampings, to 
sal . customers’ own designs and specifications, ranging in weight from ! ox. to 6 lbs. 
eountry : : ce Send for our Pressings Folder B 42, or write for prices and sample, so that 
cy had yeu can compare “‘ McKechnie” quality and costs. 
rs were . 
charges 

Head Office and Works: 
Rotton Park Street, BIRMINGHAM. 
hon "Phone: Edgbaston 381 (4 lines). "Grams: “ McKECHNIE, B'ham.” 

o mak —511-13, ildings. 

i BRANCHES NEWCASTLE-ON-TYNE—90, Pilgrim Street. 

10U LEEDS—Prudential Buildings, Park Row. 
vidence Smelting Works—WIDNES, LANCS. 
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OFFICIAL NOTICES. 
Latest time for receiving, 5 p.m. Tuesday. 


BOMBAY, BARODA & CENTRAL INDIA RAILWAY 
co. 


Electrification of Bombay Suburban Lines. 


— Directors are prepared to receive tenders for the sup- 
ply of the following plant :— 
Impedance Bonds for Track Circuiting. 

Fee for specification £2 per copy. ; 

Specifications and forms of tender (which must be sub- 
mitted in duplicate), may be obtained at this office on pay- 
ment of the fee for the specification, which payment will not 
be returned. 

Tenders must be sealed and addressed to the undersigned, 
marked ‘‘ Tender for Impedance Bonds,” and delivered not 
later than noon on Tuesday, January 20th, 1925. 

The fee should accompany any application by post. 
Cheques and postal orders should be crossed and made payable 
to the Bombay, Baroda and Central India Railway Company. 

The directors do not bind themselves to accept the lowest 
or any tender. a 

The Consulting Engineers, to whom application for any 
further technical information may be made, are Messrs. Merz 
and McLellan, 32, Victoria Street, Westminster, 8.W.1. 


Ss. G. §. YOUNG, 


Offices: The White Mansion, Secretary. 
91, Petty France, Westminster, S.W.1. 
December 18th, 1924. 272 


BOROUGH OF HORNSEY. 


HE Town Council are prepared to receive tenders for the 
supply and erection of a Battery Regulator and Electrical 
Control at their Generating Station. 

Forms of tender, &c., may be obtained from the Borough 
Electrical Engineer, Electricity Works, Tottenham Lane, 
Hornsey, N.8, after 10s. 6d. has been deposited with the 
Borough Treasurer. This deposit will be refunded to bona- 
fide tenderers. 

Tenders, endorsed ‘‘ Tender for Battery Regulator,’ to be 
delivered or sent by post to me at the Town Hall by noon on 
Thursday, January 15th, 1925. 

The Council do not bind themselves to accept the lowest 


or any tender. B B. CROASDELL 


Town Hall, Town Clerk. 
Southwood Lane, Highgate, N.6. 
December 19th, 1924. 271 


URBAN DISTRICT COUNCIL OF DARTFORD. 
Extensions to Electricity Undertaking. 


aes are invited for the supply, delivery and erection 
of the following :— 
(1) Artesian Well. 
(2) 750-kW Rotary Converter and Transformer. 
(3) Extra High Tension and Direct Current Switchgear. 
Copies of specification and forms of tender may be obtained 
from the Electrical Engineer, Electricity Works, Dartford. 
Tenders endorsed *‘ Electricity Works Extensions,” must be 
— to the undersigned not later than the 17th January, 
25. 
The Council do not bind themselves to accept the lowest or 


any tender. 
J. JAMES HURTLEY, 


Clerk to the Council. 
Council Offices, Dartford. 
December 19th, 1924. 275 


OFFICIAL NOTICES.— Continued. 


INDIA STORE DEPARTMENT. 


HE Director-General, India Store Department. Branch 
No. 36, Belvedere Road, Lambeth, 8.E.1, requires ;— 
Electric Cells for Railway Carriages. 9, 15, and 21 plates, 
Tenders due on the 2nd January, 1925. 
Tender forms obtainable from above. 265 


— 


MANCHESTER CORPORATION ELECTRICITy 
DEPARTMENT. 


HE Electricity Committee invite tenders for the supply 
and delivery at the Polygon Depét, Ardwick, Man. 


chester, of 
62 Electric Wash Boilers. 

Specification and form of tender may be obtained {: 01 Mr. 
S. L. Pearce, Manager, Electricity Department, To. Hall, 
Manchester. 

Tenders, duly endorsed and addressed to the Chairman of 
the Electricity Committee, must be delivered at the Town 
Leony not later than 10 a.m. on Saturday, the 3rd January, 

The Corporation do not bind themselves to accept tli lowest 


or any tender. 
P. M. HEATH, 


Town Hall, Manchester. Town Clerk, 
December 18th, 1924. 9 


NOTICES RELATING TO PATENTS. 


Advertisements are inserted under this heading at 14s. per inch. 


HE Proprietor of Patent No. 172,015, for ‘ Improvements 
relating to Liquid-cooled Electric Machines,”’ is desirous 


of entering into arrangements by way of licence ani other- 
wise on reasonab!le terms for purpose of exploiting same 
and ensuring its full development and practical working in 


this country.—Address all communications in first instance to: 
Haseltine Lake & Co., Chartered Patent Agents, 28, South- 
ampton Buildings, Chancery Lane, London, W.C.2. 9 


YHE Proprietor of Letters Patent No. 123,767, relating to 
“‘Improvements in Electric. Motor Cars,”’ desires to 
dispose of the Patent or to grant Licences to interested parties 
at reasonable terms with a view to the adequate working of 
the Patent in Great Britain.—Inquiries to be addressed to 
Svenska Elektrobil Aktiebolaget, Rosenlundsgatan 29, Stock- 
holm, Sweden. 285 


SUBSCRIPTION RATES, 


POSTAGE FREE: 


United Kingdom, £1 14s. 8d.; Canada, £1 12s. 6d. ; 
Colonial and Foreign, £2 1s. 6d. per annum.— 
NEw York: D. VAN NosTRAND Co., 25, Park 
Place, New York City. Toronto, OnT.: Wm. 
Dawson & Sons, Ltp., Manning Chambers. 
Paris: BOYVEAU AND CHEVILLET, Librairie, 
Etrangere, 22, Rue de la Banque. 


THE ELECTRICAL REVIEW, 
Publishing Office : 
4, LUDGATE HILL, LONDON, EC. 4. 


Telegraphic Address: “ Ageekay, Cent. London.” A BC Code. 
Telephone Nos.: Central 8260 and 8261. 


COUNTY BOROUGH OF BOURNEMOUTH. 


ag are invited for Wiring, &c., of the Sanitary 

__ Hospital, Gloucester Road, for Electric Light. (The 

— also includes for a scheme for a Generating 
ant. 

Full particulars, form of tender and specification can be 
obtained of the Borough Engineer, Mr. I’. P. Dolamore, on 
and after Tuesday, December 16th, provided that the sum of 
£1 1s. has been previously deposited with him, which deposit 
shall become forfeited unless a tender complying with the 
conditions is sent in. 

Tenders to be sent in (in envelopes provided for the pur- 
pose) to the Town Clerk (H. Ashling, Esq.), not later than 
ncon of Friday, January 9th, 1925. 

The Council do not bind themselves to accept the lowest 
or any tender. 


P. P. DOLAMORE, F.S.I., F.R.San.I., 
Borough Engineer and Surveyor. 
Town Hall, Bournemouth. 
December, 1924. %8 


— 


THE | 


ELECTRIC TRAMCAR HAND-BOOK, 


for Motormen, Inspectors and Depot Workers. 
By W. A. AGNEW. 


Eighth Edition. 23s. Gd. net. Post Free Bs. 8d. 
THE ELECTRICAL REVIEW, Ltd., 4, Ludgate Hill, London ECA.) 


F. WIGGINS & SONS. 


Telephone: Avenue 2248 
FOR INSULATION. 
Largest Stock in the World. 


102, 103 & 104, Minories, LONDON, E.C. 
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Meters 
Indicating & Recording. 


Another example of our up-to-date 
** Ideal” Series of instruments in- 
corporating in their excellence the 
) manufacturing experience gained 
ono during forty years. 


Advantages include :— 
Long and bold scale. 


Accuracy unaffected by variations of 
temperature or of voltage over wide 
limits. 

Switchboard Instruments are self- 
contained, external resistances and 
reactances are dispensed with. 


Made also in circular 8 in. dial case. 


Can also be supplied in the 
Recording Type. 


The instrument illustrated is the 12 ins. scale, 
Sector Pattern N.C.S. Deflectional Frequency 
Meter. This has a long and bold scale, and its 
accuracy is unaffected by variations of temperatu e 
o« of voltage over. wide limits. 


NALDER BROS. & THOMPSON, LTD.., 


97a, DALSTON LANE, LONDON, E.8. 


Telephone : Clissold 2365 (3 lines). Telegrams: “ Occlude, Kinland, London.” Codes: Western Union (Universal & Five Letter Ed.) and B.B.A.M.A. 

AGENTS :— Berry's Electric. Ltd., 5, Deansgate, Manchester. _ Berry's Electric, Ltd., Ironclad Works, Spring Road, Hall Green, Birmingham. Wm. McGeoch & Co., 

Ltd,, 28, West Campbell St., Glasgow. Robert Bowran & Co., Ltd., 4, St. Nicholas Bldgs., Newcastle- -Tyne. Simpson, Baker & Co., 2-5, Nelson St., Bristol. 

Balmer Lawrie & Co., Calcutta. Greaves, Cotton & Coa.. 1, Forbes Street, Bombay. Fred. S, Lee, Ltd., 38, Market Street, Sydney, N.S.W, 
Turnbull & Jones, Ltd., 19-23, Blair Street, Wellington, New Zealand. Ernest Demoly, 43, Rue de Trevise, Paris. 


Power Plant Economy 


by the purity of its 
working medium— 


The WEIR De-aeration 
Closed Feed and 
Heat Regeneration System 


is scientifically sound; its units are well made, 

efficient, and reliable; its results are reflected 

in improved performance and saving in main- 
tenance and attention. 
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—behind the scenes— 


CRUDEN BAY 


(Cruden Bay Hotel, L. & N.E. Rly.). 


As at Gleneagles and Turnberry, a Chloride 
battery provides current at Cruden Bay for 
lighting, heating and other modern uses of 
electricity. | 


“There ate Chloride batteries at very many 
LARGEST — country houses, in telephone exchanges, and _EXIDE_ 
large central power stations—unheard of, 
BRITISH because they do their work quietly, efficiently, ax 

and away from the public gaze. i 


Clifton Junction, <, ELECTRICAL STORAGE 137, Victoria St 
near Manchester. ANS Chlorid COMPANY: LIMITED. Lendoa, 


And at BOMBAY, CALCUTTA, SYDNEY. JOHANNESBURG, Etc. 


== 
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CABLES 

Fi ° 

= | | 

AG E The B.I. are able to announce a oa 

A) new manufacturing process, pro- 

visionally protected by them, 

which will ensure to armoured 

cables a far greater protection 

ap from corrosive action, due to the 

nature of the ground in which the 

cables are laid, than has hitherto 

been achieved. 

ag Briefly stated, the process makes a a 

possible the application of a 

greatly increased thickness of 

waterproofing compound be- 

tween the sheath and the armour, : 

without any fear of decentraliza- 

tion under heat. 

The fullest particulars will be 

sent on application to— 

RIES 

BRITISH INSULATED & HELSBY CABLES, Ltd. 

Cable Makers and Electrical Engineers, 

: PRESCOT, LANCS, and HELSBY, near WARRINGTON. = 5) 

wa. [ae 
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You have the impression that our 
CIRCUIT BREAKERS, Knife Switches. 
and “Cool Handle” Porcelain Fuses, 
admittedly of the highest class, are 
too expensive for the average job, 
you will be well advised to write NOW 
for our latest REDUCED PRICES. 


A typical D.C. Breaker is — ae Non-rusting Axles. 
shown, the features of -— : 
which” are: Massive 
Toggie Movement, with 
complete absence of 
delicate parts. a Very rapid break. 


Magnetic blowout and 
carbon break, with 
ampie arc shields. 


‘ 


ERSKINE, HEAP & CO., LTD., 
BROUGHTON, 


MANCHESTER. 


TEL.: HR. BROUGHTON 611 & 612. 


LONDON OFFICE & SHOWROOM: Australia House, W.C.2. 


Tel. : City 666. 
BRANCH OFFICES: 
GLASGOW - - 220, St. Vincent St. 


Tel. : 4159 Central. 


NEWCASTLE - 31, Side. 


Tel. : 3474 Central. 


LEEDS - - - - 28, Bond Street. 
Tel. : 21342, 


MAKERS oF ALL KINDS oF H.T. AND LT. SWITCHGEAR. 
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SERIES 
TRANSFORMERS 


“TUBE” TYPE TRANSFORMERS. 


For certain purposes it is desirable to have a Series Transformer insulated 
'for comparatively high pressures, but of the open type and air cooled. For these 
' purposes Chamberlain and Hookham, Ltd., have designed the Tube Type of 
Transformer. 


The Primary winding is enclosed, all except the ends, in a long rectangular tube’ 
of bakelite material, which extends a considerable distance beyond the secondary 
winding and core. 


Transformers of this type are made with a single turn primary, or with a multi-turn 
primary. They are made in two sizes, one insulated up to 7,000 volts, and the other 
up to 12,000 volts. 


The mechanical construction of these Transformers is especially robust to withstand 
the very severe strains sometimes occurring due to short circuits. 


Tube Type Transformers are sometimes made with two secondaries, which may bave 
different ratros. 


CHAMBERLAIN & HOOKHAM, LIMITED, 


ELECTRICITY METER MANUFACTURERS, 


Solar Works, Birmingham. 
London Office and Test Room - - MAGNET HOUSE, KINGSWAY, W.C.2. 


as 
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IREPROOF LAMPHOLDER 


Heat Resistance 450° Fahr. (Approx.) 
Neat and improved des‘gns. 


S 82135. S 82117. S 82134. 


PUSH BAR LAMP HOLDER, KEY SWITCH 
SWITCH LAMP HOLDER. Without Switch Key. LAMP HOLDER. 


Write for detailed Price List P 964. 


Backed by 20 Years’ Manufacturing Experience. 


NEWBRIDGE 


ELECTRIC TIME SWITCHES 


In this extremely 
neat model, the switch- 
ing device is concealed 
behind the dial. The 
movement runs 15 days. 
This pattern is suitable 
for windows or adver- 
tising signs where both 
“on” and “off” auto- 
matic action is desired. 


is of 
interest to us. 


HATEVER your pumping 

proposition may be, there 

; is a “ Sunturbo” Pump to 
meet your requirements, 

Let us place the experience of our 
expert pump engineers and the facilities 
of our Metallurgical Laboratory at your 
disposal. 

No matter how small or difficult 
the proposition may be, it will receive 
exhaustive study with a view to satisfying, 
to the minutest details, your demands. 


We shall be pleased to send illustrated catalogue 
containing useful data. 


THE HORSTMANN GEAR COMPANY, Limite, = STONE COMPANY LTD 


Sales Dept., NEWBRIDGE WORKS - - BATH. = —— Deptford, London———S.E. 14. 
Engineers fer nearly a Century. 


Have you sent 
for our Catalogue 
or Samples yet ? 


TYPE F/2. 
£5 15 day. 
amp., 15 day 
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ESSENTIAL EVERY 
BUSINESS 


OME means of rapid intercommuni- 
cation between offices, rooms, and 
various buildings is essential to 

every business, and whilst efficient central- 
battery pattern intercommunication tele- 
phone sets are obtainable giving satisfactory 
service when properly installed, such 
systems, being limited to a maximum of 
approximately 25 stations, bring the 
initial outlay beyond that at which an 
equally serviceable Automatic System can 
be supplied. 


The Western Electric No. 47001 Auto- 
matic System is designed for a 
maximum capacily of 35 or 70 lines and 


can be equipped for any number of lines 
from 15 to 70. 


Absolute secrecy is at all times desirable, yet 
seldom obtainable by the ordinary telephone 
method, whereas, with the No. 47001 
Automatic System this all-important feature 
is provided. For this reason alone this 
System is to be preferred even for quite 
small installations of from 10 to 35 lines, 


The whole of the equipment, excepting 
batteries and power panel, is assembled on 
an upright iron frame enclosed within a 
sheet-iron cabinet, and is not only compact, 
but occupies very little floor space. 


The telephone sets for use with this equip- 
ment are of the C.B. type, but Wall or 
Desk pattern sets may be used, which can be 
of the hand-microtelephone type, if desired. 


Western Electric Company Limited. 


CONNAUGHT HOUSE, 


ALDWYCH, LONDON, W.-C. 2. 


Telephone: Central 7345 (9 lines), 
Works: North Woolwich, London, E. 16. 


Telephone: East 4400 (10 lines). 


Telegrams: “Westophone, Phone, London.” 


Branches : 


Glasgow, Leeds, Birmingham, Manchester, N 


Cardiff, Southampton, Liverpool, Dublin. 


December 26, 1924. THE ELECTRICAL REVIEW SUPPLEMENT, — | 48 

ty, 

~ro 


THE ELECTRICAL REVIEW SUPPLEMENT. December 26, 4994, 


SHIP 
LIGHTING 


One of the most 
important items in 
the construction and 
equipment of an Ocean 
going Liner is its 
system of Lighting, 
From the single fit- 
ments in the smaller 
passages, to the 
magnificent lighting 
arrangements of the 
Saloons,SieMENS Lamps 
are unsurpassed. 


DOCKYARD 
LIGHTING 


it is essential that efficient 
lighting is provided in Dockyards 
and open spaces adjoining ware- 
houses and Works where the 
checking, handling, storing and 
despatching of goods, etc., takes 
place. it is a well-known fact 
that beth the quantity and quality 
of output depends upon good 
lighting. 


This form of lighting calls for 
special knowledge and experi- 
ence and our Illuminating Engin- 
eering Department will welcome 
the opportunity of co-operating 
with you in any lighting scheme. 


Garg SIEMENS and ENGLISH ELECTRIC LAMP COMPANY LTD. 38/9. Upper Thames Street, London. E-C'4 


Aa 
| 
AP 


HACKBRIDGE 
TRANSFORMER 


| 


3000 KVA, 22000/6600 VOLTS. 


HACKBRIDGE ELECTRIC CONSTRUCTION CO,, LTD, 
New Works: HERSHAM, WALTON-ON-THAMES. hove: Ester 536 
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EMPSON CENTRIFUGALS LIMITED 


Some EXCLUSIVE Features 


The Hand-Lamp 
With All the 


hy “For real heavy knock-about usage and 


efficient service there is not a Lamp 
on the market that in any way can 
compare with 


The ‘NIFE™ 


the “Lamp with all the advantages.” 
20 hours’ brilliant light on 
one charge. 
Fool-proof and practically 
everlasting. 
Accumulator of steel and 


therefore unaffected by 
rough usage. 
Clean, unspillable, safe. 
No deterioration when left 


for long periods, charged 
or uncharged. 


Much lighter and stronger 
than any other lamp of 
equal capacity. 


These are but a few of the advantages 
in the Lamp that is unequalled for 
LONG SERVICE AND RELIABILITY. 


Write for Free Booklet. 


Batteries, Ltd. 


OF 


Centrifugal Oil 


er 


Patents applied for. 


No. 1.—The Drum. 


HE positive washing action 
under high pressure 
eliminates microscopic 


Fibres. 


The internal cones may be 
assembled promiscuously without 
throwing the Drum out of balance. 


The provision of an extra set of 
cones (costing in the case of the 
largest purifier only £5 5S O) 
will enable stops for cleaning to 
be reduced to a minimum, and 
is practically equivalent lo a 
spare Drum. 


ooo 


No other machine combines these 
advantages, added to which the 
Empson™ is 


ALL-BRITISH. 


THE DRUM. 


Redditch. Empson Centrifugals Ltd., 
47, Victoria St., LONDON, S.W. 1. 
x" "2 Telegrams : “Centrifoil, Sowest.” Telephone : Victoria 64°8. 


EMPSON CENTRIFUGALS LIMITED 
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Beal th Illuminating Engineers have for years 
studied the many and varied problems presented 
by particular classes of Industrial production. 

The result is a wide and complete range of scientifically 

designed Lighting equipment from which the factory 

and shop executive can select with certainty the correct 
reflector for his purpose. 

There is a Benjamin Reflector for every class of 


installation. 


~ 


SEND FOR NEW CATALOGUE TO: 


Che 
COMMERCIAL MANUFACTURERS 
AND INDUSTRIAL OF REFLECTORS 
ILLUMINATING FOR 


ENGINEERS. ELECTRIC LIMITED EVERY PURPOSE. 
BRANTWOOD WORKS, TOTTENHAM, LONDON, N.17. 
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Powerful, 


Adot. of J, R. Morris, 


D R Y 


For every primary 
battery Service. 


CELLS, 


CASING & CAPPING 


Manufactured by 


JOHN WILESMITH & CO., LTD., 
Contractors to G.P.0. Bridge Saw Mills, WORCESTER. 


THE UNIVERSAL WIRING CLI CLIPS, 


Nos.1, la & 2. PRICES B/S B cross, 
bject to L: 
OBTAINABLE from ALL Wholesalers or Dinas ts 
WALTER BALMFORD, 
Electric House,” 


Daysohms A.C. Arc Welder. 


Can be obtained from any supplier of Welding Plant. 


DAYSOHMS Ltd., 66, SOUTHAMPTON ROW, W.C.3. Museum, 645. 


POLISHED ZINC AND COPPER PLATES. 


In gauges from 8-18 and sizes up to 40" = 20" 
Guaranteed Fiat, of Uniform Thickness, and 
Highly Polished. 


PRINTERS’ PLATES LTD., 11 & 12, Salistury Square, LONDON, E.C. 4. 


AWBEUTTELLLTD. 
53.VICTORIA ST. LONDON 
VICTORIA 7789 


Whittall Street, BIRMIN 


Armature, Dynamo and Transformer | 
Stampings, Plain and Slotted—to cus.' 
tomer’s drawings or prints. Dynamoand 
Transformer Sheets, Swedish Iron Wire, 
Rods and Bars, black and bright drawn, 
R BROS., 134, Upper Thames 


Telegrams ; ‘Sheetiron, London.’ Telephone : °55 Central, 


(GENUINE AMERICAN.) 


SHEETS, RODS, TUBES, BUSHES, DISCS, WASHERS, 


SEND YOUR ENQUIRIES FOR ABOVE TO 
AUSTIN & HAYES, 


“ Austayes, Higate, London.” Telephone: Mountview 1476. 


” 
SYNTHETIC RESINS (Liquid, Solid & Plastics). 


The BEST material for insulating Compounds, Varnish, &c. 


THOMAS &. SCANLAN, 19-20, Water Lane, Gt. Tower St, £.6.3. 


FOR ELECTRICAL TRADES 


OR TECHNICAL 
REQUIRE 


MICA MICA 


FOR ALL PURPOSES. 


MALCOLM & ALLAN, Ltd., 


MICA MICA 


STOCKS. DELIVERIES, 


FOR URGENT REWINDS 


AND GENERAL MOTOR & DYNAMO REPAIRS. 


CREWE, ALLEN & CO., AC. & D.C. 
23, Chapel St., Cripplegate, LONDON, E.C. 2. Telep. : Clerkenwell 3847. 


BLOCKS, CLEATS, 
BOARDS FOR SWITCHES 
in Stock and made to any Design. 
ACCUMULATOR CASES and 
fa BATTERY BOXES Made to Order. 


Please write for ‘Latest Tibustrated Price “ist. 


LF. & G.HARRIS Loo. 


TIMBER MERCHANTS - AND MOULDING MANUFACTURERS, 
SAWING, PLANING, MOULDING & GENERAL WOODWORKING MILLS— 
58a, WILSON ST., FINSBURY, LONDON, E.C.2. 
Telephone No.: 116% London Wall. Telegrams: “ Fandecors, Finsquare. Lond 


Electricat Repair Work of Every Description. 


REWINDING OF MOTORS & GENERATORS 
OF ANY SIZE OR TYPE. 
~€— (Miustration shows large Rotor under Reconstruction.) 


COMMUTATORS & SLIP-RINGS SUPPLIED @ FITTED. 
ELECTRICAL MAINTENANCE. 


WHITE, JACOBY & CO., Ltd., 


Bayham Place, CAMDEN TOWN, LONDON, N.W.1. 


1893. 


Telephone: NORTH 2066. Telegrams: “ Saturation, Norwest, London.” 
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THE BRITISH NICKEI. CHROME 


for Electric Fires, Cookers, Heaters, Irons, Toasters, Grills, Ovens, Geysers and Table Utensils. 


Always specify BRIGHTRAY. 
Sole Manufacturers : London Agent : 
HENRY WIGGIN & CO., LTD., George Street, Birmingham. LIONEL ROBINSON, 3, Staple Inn, London, W.C.1. 


& 


TRUCK TYPE 
Fitted with 
Safety Interlocks and Automatic Self-Locking Safety Shutters. 
Isolating Contact have Spring Cushioned 
Self-Alig ming and R 


107/8 TraFFord Park eels—Transport and Aligament. 
Hiphoar-WOYS Tra? herd Pork 7 a , Alignment wheels reserved to carry the Truck when i in the 
Cubicle, the true original ali t being 


D.R.E. 28 


MAGNET BRAKES 


The small space required, ease of adjustment and liberal 
rating | Withstand severe conditions make “ Igranic”’ 
Type ‘"M” Magnet Brakes the best for many installations. 


™'SIX SIZES UP TO 300 H.P. 


[GRAANIC 149, Street, 


Gatea Works: - - - BEDFORD. 


Write for Leaflet No. 1700 
A 102. 


(Telegrams : Patella, London,) Telephones : Hop, 594 (8 lines.) 


GEIPEL 


V.LR. CABLE, SWITCHGEAR, STARTERS, INSTRUMENTS, QUEAD FIRES, &c. 


DELIVERIES FROM STOCE. ALL MANUFACTURED BY US IN LONDON. 


8ST. AS § , LONDON, 8.E. 
WM GEIPEL & WEMBLEY. LONDON poate A.B.C, and Bentley's.) 


ELECTRICAL WIRES (cis)! 
LL 


HART Bros., \ BEUTTEL 


FLEXIBLES, 
AERIALS, &c. 3a, Queensway, Ponder’s End, LCNDON: 
PROMPT DELIVERY. MIDDLESEX. > 


form an ideal motive power for such undertakings as Electric 
Supply Stations and Generating Plants for Ships, ete. 


They combine the advantages of the Semi-Diesel without the disad- 
vantage of the Hot Bulb—the reliability of the Diesel without the 
disadva;. ‘tage of air-injection and high compression. 


Tie 1925 models have numerous important improvements. 
Full particulars Engines*will be forwarde1 free upon request. 


NT 


KING'S ROAD - BERKS. 
Telephone : Newbury 7. Telegrams : “ Plenty. Newbery.” 3P50. 150 BH.P. Engine. 


0’ British design and construction throughout. Plenty Oil Engines 
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THE reputation for Quality which co 
Fuller Cables possess, is the natural 
outcome of 50 years’ progressive = 
manufacturing experience. A large, 
well-organised factory, the most 
modern machinery and the use of the 


finest materials obtainable, ensure 
this reputation being maintained. 
We manufacture Electrie Wires and Cables of 
all types with insulations of Vulcanised India ; SI. 
Rubber and Bitumen ; also Steel Wire Armoured ) W 
Colliery Cables, Heavy Cables of all Specifica- Z = 
tions, Cab-tyre Sheathed Cables, Bell Wires 
and Flexible Cords, High and Low Tension 
Motor Car Leads, Magneto Cables, etc., etc. 
To meet the growing demand for our various pro- oo 8 
ducts we have opened a LONDON DEPOT at 58, HIGH 
STREET, W.C. 2 (adjacent to Tottenham Court Road 
Station). Call or ‘phone us at GERRARD 5070. a 
SI 
Di 
tice 
i 

L 
tr 


FULLER’S UNITED ELECTRIC WORKS, LIMITED, 
WOODLAND WORKS, - - += += = = CHADWELL HEATH, LONDON, E. 
Telephone: Ilford 1200 (6 lines). Telegrams: “Fuller, Chadwell Heath.’ 


London Depot : Manchester Branch: Birmingham Branch: Newcastle-on-Tyne Branch: Glasgow Branch : 
58, High St., W.C.2. 46, Portland St. 5—9, Severn Street. 59, Side. 200, St. Vincent St. 


Swansea Depot : Pier Street. Cardiff Depot : 1, Wood Street. Newport (Mon.) Depot : 24, Dock Street. 
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SIMPLEX CONDUITS, 
CONDUIT FITTINGS 


and Accessories—full ranges 


logued in detail in List No. 


SIMPLEX “TERRA-GRIP” 


—for economically providing electrical 
continuity tn light gauge unscrewed 
conduit installations. 


SIMPLEX “DUREX” 
WIRING SYSTEM 


incorporating lead-covered 
tyre-sheathed cables (See 


DISTRIBUTION 


—a!ll patterns avai'able in complete 
comprehensive ranges. Full par- 
ticulers are issued in 


produce, and have pro- 
duced, for over 25 years, 
Conduit Wiring Material 
entirely adequate to the 
demands of the most severe 
conditions to which Elec- 
tric Light and Power Instal- 
lations may be subjected. 


Though Simplex Material 
may cost slightly more 
(solely because it is-worth 
more) the difference is 
essentially true economy, 
for by it labour costs 
are reduced, maintenance 
charges made negligible, 
and waste eliminated. 


Unbiassed advice concern- 
ing the material most suit- 
able for your installation 
requirements— of whatever 
description — will be sub- 
mitted at once, on request. 


LISTS ALWAYS AVAILABLE. 


SIMPLEX CONDUITS Ltd. 


Head Office and Works 
GARRISON LANE, BIRMINGHAM. 


Also at London, Glasgow, Manches- 
ter, Bristol, Liverpool, Leeds, New- 
castle, Cardiff, Nottingham, Sheffield, 
and in all PRINCIPAL COLONIES. 


MPLEX WATERTIGHT 
ANTERNS & FITTINGS 


e series comprises filtings (li 
nd switch and fuse gear) suita 
1 tically every requirement of indus- 


SIMPLEX 
REFLECTOR SIGNS 
serve three purposes at once—lighting, 


advestising and decorating. Altractive 
selection «s illustrated in List 980. 


SIMPLEX “LUXURE” 


SIMPLEX COLLIERY 
LIGHTING SYSTEM 


—List No. 974 shows these flame- eal 
and water-tight fittings in full detal b 


SIMPLEX CONDUIT 
SCREWING TACKLE 
comprises tools of exceptional durabil- 


ity and service capacity, Light, stron 
and portable on simple Pin end 


SIMPLEX “DURALITE” 
STEEL REFLECTORS 


— lete r f modern industrial 
lighting’ equipment. See List 1040. 


“ENSIGN” 


LIGHTING FITTINGS 
List 999 illustrates well-made and 


representative fillings suitable for most 
positions and purposes, including indus- 
trial, business, private residential, etc. 


4 
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List 963). 
Be 
¢ 
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LICHT 
ona dark 
subject. 


What Range of “A.W.” Sets 
is available 


We have 100 standard sets ranging from 
850 watts to 19 kW, suitable for Country 
House and Cinema and other lighting work. 
The importance of this variety is obvious. 
It means that you can always find a plant 
which exactly meets your requirements. 
You are not running the risk of losing a 
reputation by having to quote fora set a 
little too small, or of losing your contract 
because the nearest standard is a little 
too large and its price therefore high. 

Thereare“A.W.” setsof both belt-driven and 
direct-coupled types, and arranged either for 
hand control or for semi-automatic working, 


Write for Brochure No. 307 for circularising 
and for our revised 1924 Catalogue. 


elephone-Victoria 4010 
E.P.8. 257. 


COUNTRY HOUSE LIGHTING 


Practical Poin 


WG ARMSTRONG ‘WHITWORTH &C? LTD 


-Great George Street -Westminster-London-SW:1 


SPECIFY 
Bumsted Engines 
for 


Reliable Service, 


The following letter from a satisfied user 
is yet another tribute to the superior desig: 
and construction, first-class workmanship 
and reliability of Bumsted Engines :- 


Borough of St. Pancras, Dept. of Works, 
Town Hall, Pancras Rd., N.W.1. 
Dear Sirs, 

Further to your letter of 27th ulto., I 
am glad to be able to inform you that the ney 
engine has been satisfactorily working for the 
past week, and I trust this engine will give as 
satisfactory service as the old engine it re 
places, which was supplied about 28 years ago 
and has been working practically three shifts 
per day at this Council's Destructor Works, 
running the forced draught, mortar mill and 
stone breaker. 


Yours faithfully, 
(Sgd.) E. W. SWINSTEAD, 
Borough Engineer & Surveyor. 


Enquiries Invited. 


Biyumstied 
ond ( handler Lia. 


HEDONESFORD STAFFORDSHIRE 
ESTABLISHED .- - - 1873. 
Telephone: Cannock 48 Telegrams : “ Bags, Hednesford.” 


(CON FIDENCE in motor drives 


is only established when TOTALLY ENCLOSED 


[DISPENSE with the 
use of :— 

Open Type, 

Protected Type, 

Drip Proof, 

Pipe Ventilated, 

&c., &c., Motors, and 


INSTALL 


MOTORS are installed. 


IN ANY INDUSTRY 


PARTICULARS FROM :— 


Telegrams : ALBION, PAISLEY. 


which meet all conditions and represent the most modern practice. THEIR HIGHER 
ELECTRICAL EFFICIENCY AND RELIABILITY ARE GUARANTEED. 


WALTER McGEE & SON, LTD., worxs, PAISLEY. 


Telephones 2151—2152 PAISLEY. 


ce 52 THE ELECTRICAL REVIEW SUPPLEMENT. December 26, 4924} Deve 
ip 
. 
: 
a “EMCOL” PATENT INDUSTRIAL MOTORS, 
| 


peoomber 26, 1924, 


THE ELECTRICAL REVIEW SUPPLEMENT. 


ae 
UANGASHIRE 


2g CES Crypt 10 


SQUIRREL CAGE 


ere the simplest, most relia- 
r=) ble and economical motors 
known to the world to-day. 


Send for List No. 701. 


MT 


They are built on the fundamentall 
correct basis of the LANCASHIR 
INDESTRUCTIBLE ROTOR, 


VONW 


3 


Willesden, oie LANCASHIRE 


Trafford Park, 
LONDON, N.W.10 CRYPTO 


MANCHESTER 


The Shields that Guard against breakdown and 


Guarantee Quality. 


NCASHISE 4 ypio* Ze, SHITE 


D.R.E. 169 


TURBINES 


CONDENSING 
PLANT 


BOILERS 
SUPERHEATERS 


STEAM MAINS 


BRITISH EMPIRE EXHIBITION STAND 


DANIEL ADAMSON Co., 


DUKINFIELD, MANCHESTER. 
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ACCESSORIES 


THE USE OF 
ENSURES A 


GA PERFECT INSTALLATION 


OUR REGISTERED TRADE MARK STANDS FOR 


EFFICIENCY. 


BRITISH MANUFACTURE THROUGHOUT. 


‘EXPRESO’ !SAFETY FIRST! 


(Registered), ‘ and BREAK PATENT AUTOMATIC 
250-VOLT, 8-AMP. =| SWITCH and PLUG. 


SWITCH. AUTOMATIC. CONTROL of 


al y 4 yi 5, 10 and 20 Amp. the Switch by means of the Plug, 


EERIE No ARCING or FLASHING at the 
SEMI-SUNK point of exit of the Plug. 
PATENT 1 and 2-Way. 


earext 2 SWITCHES IN ONE Gry “postriog SHOCK-PROOF CHINA SWITCH 


SWITCH & FUSE A LARGE RANGE IN FLAT SWITCHES. 


COMBINED. 
3 Amp. Switch, 1 and 2-way. 


A CHANGE IN 
COVERS. 


1 and 2-way. FIVE AMP. 
>) FLUTED 
2 - way. 


TURN SNAP 


SWITCHES. 
ROSE No. 250 ... 5 Amp. S.P. 
« 
BLOCK & 
PATENT CEILING SWITCHES with & without ROSE ALL CHINA GOLIATH — 
SAVE TIME, <> HOLDER PARALLEL ADAPTER. 
LABOUR GIVING AN ADDI. 
and MATERIAL TIONAL POINT 
FOR THE USE OF 
PEAR SWITCHES ; { AN IRON, TOAS- 
& KEY HOLDERS. \ TER, ETC. 
| HE GENERAL Co. 
Works : ‘Phone: MUSEUM 4461. Head Office : 
BIRMINGHAM and ‘Grams: “ TEGENACCO, etme LONDON.” 125, HIGH HOLBORN, 
BOVAY PLACE, LONDON. LONDON, W.-C. 


The above only illustrate a few of our Accessories. 


Write for Catalogue giving full particulars ef our HOLDERS, ADAPTERS, WALL PLUGS, FUSES, &c. 
Contractors please ask their suppliers for “‘ G.A.C.’’ Accessories: 


GENUINE WHOLESALE FACTORS AND EXPORT ONLY SUPPLIED. 
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25-B.H.P. Pipe-ventilated Squirrel Cage 
Induction Motor. 


BLACKRIDING 


IRON 


OLDHAM. 


Electric Winches. 


Telegrams : 


OLDHAM. 
Telephone : 


WORKS, 


MAKERS OF 


DIRECT AND 
ALTERNATING 
CURRENT 
GENERATORS 
and MOTORS. 


Special Motors for Crane Service. 


VALVES 


Getting it both ways is a happy 
state of affairs! The den 
Valve has proved itself a very 
good example of this. 


It only takes 0°4 Amps. in the 
filament and therefore uses half 
the current of the ordinary bright 
emitting valve. 


Its price also is but LO/- 


Economy in upkeep and low 
initial cost. Such a rare combin- 
ation that at first it seemed too 
good to be true. 


The Plain Louden for Detect- 
ing and Frequency Am- 
lyfying. 

The Bive Louden for HLF. 
Amplification. 

Filament Volts ... 4°8—5. 

Filament Amps. ... . Et 

Anode Volts... 40-80. @ 


It was the Silver-Clear reproduc- 
tion, however, that induced people 
to try Loudens, and the rapidly 
increasing sales have shown how 
satisfactory these trials must have 
been. Many thousands a week 
leave our works and the Louden 
Valve was unheard of 4 months 
ago! 

Order your Loudens to-day, and 
you can show your customers that 
in valves at any rate they can 
have it both ways. 


Economy in upkeep and low 
initial cost. 


Manuf. A +. in 
Great Britain. All | Loudens 
are silver clear and free from 
“mush.”’ The current con- 
sumption is very low and the 
life long. 


Pouden Clear 


OF THE FELLOWS 


MAGNETO CO., LTD., 


PARK ROYAL, 


LONDON, 


“ DYNAMO,” 


1901 (two lines). 


N.W.10. 
E,P.8, 4. 
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Sell increased 
leisure in 1925 


No household task is more disagreeable to 
the housewife than washing. She is, there- 
fore, only too glad to know—that with the aid 
of the A.B.C. Electric Laundress—all wash- 
day troubles are banished for ever — Yoy 
should tell her. Study the A B.C. Booklets 
—they are wonderful sales helps to increased 
business. They will be sent post free. 


A Electric 
® e Laundress 


A.B.C. ELECTRIC WASHER A.B.C. OSCILLATOR ELECTRIC 
AND WRINGER. Model 65E. WASHER AND WRINGER. 
The finest domestic washer ever Model 80E. 


built, full six-sheet capacity 12-in. 

Aluminium Wrirger. Hard White The ideal washer for the woman 
Maple or Zinc Cylinder. Wringer who has to do her own laundry. 
locks automatically in any position. Six-sheet capacity. Reversing 
Improved and_ reliable safety wringer can be locked in any 
devices. List Price £50. position. List Price £32 108. 


SUNCO HIRE-PURCHASE 
SCHEME HELPS YOU. 


A simple scheme that has very materially increased 
sales for many dealers. All hire-purchase is financed 
by us—the dealer gets his usual trade discount. ais 
Hire-purchase applies to all A.B.C. Washing Pamphlets 
Machines, Holiday Dish Washers and Sunshine R2icSouia 


Electric Cleaners—Get particulars now—Spring is  ™2king sales. 
the time for big sales. 


SUNSHINE CLEANER yee 12 


ELECTRIC CLEANER ATTACHMENT £3 3 
for efficient service in the home. 


Sunshine cleans thoroughly, right up to skir- 
ting boards and in awkward corners. Sunshine 
gets all the dust without any risk of damage to 
even the most delicate carpets, rugs or furni- 
shings. The Cleaner you must sell for goodwill. 


THE SUN ELECTRICAL CO., LTD., 
118-120, Charing Cross Road, 
LONDON W.C.2. 


Telephone - - - - - Gerrard 7766 (6 lines). » 
Telegrams - - - - “ Secabilis, Westcent, London.”’ 2B 


00000000 1100000008 
Printed by Wa. Catr, Ltp., 147-150, Gt. Saffron Hill, E.C. 1, and Published by Tae ELEcTRICAL REVIEW, LTD., 4, Ludgate Hill, London, E.C. 4. 
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Heatrae Catalogue 
ull interest you. — 


4/ 


A “CoAL” DOG-GRATE 


DIRECT FRONTAL RADIANT HEAT. 


THAT REALLY LOOKS, 
LIKE A COAL FIRE. 


AND FEELS 


17-6 2kW 3 Switches. 
4 PRICE : 7-0 3kW 4 Switches. 
may BY FAR THE BEST VALUE OFFERED IN “COAL” FIRES. 
Heatrae teed Ottice 
ELEGTRIC FIRES, LT0., NORWICH. 
The “Coal” is in one e monolithic mass. 


SMALL MOTORS. 


WE SPECIALISE ON 


BOX BLADE FANS& 


LARGE STOCKS. 


HOGAN & WARDROP 


82, Golden Lane, LONDON, E.C. 1. 


PHONE: CLERKENWELL 3867. 


TELEGrams: TRIBORD, LONDON. 


FOR 
MACHINE TOOLS 


AND 


SMALL TOOLS. 


Headquarters : LONDON—8-15, Leonard St., E.C.2, 
and at 
BIRMINGHAM, MANCHESTER, GLASGOW, 
NEWCASTLE, BRISTOL, LEEDS, 
SHEFFIELD, LEICESTER. 


The Last Word in Fibre. / 


Vulmos 


GEXUNE —-— 


ULCANIZE 


‘TUBES: GEARS: 
‘INSULATORS: WASHERS: 
BUSHES -ETC. — 


MOSSES & MITCHELL 


LANE LONDON: EC 
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VARNISHES. 


INSULATING 


HE LONDON ELECTRIC WIRE COMPANY and 
: SMITHS LTD., have pleasure in advising their friends 
that they have recently secured the sole selling rights in 
Great Britain and Ireland for the Insulating Products of 


The Standard Varnish Works 


including the world-famous 


VOLTALAC VARNISHES. 


AUTO 


SWITCHBOARD TYPE 
BATTERY CHARGING. 

Entirely Reliable and Automatic. View 


The Melior. 


Write for Catalogue, Section M. 


TELEPHONE NO.: 45 WALSALL TELEGRAMS: ELECTRICAL.’ 
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Enamelled Copper and Asbestos & Asbestin Copper Wires. 
High - Resistance Wires. | Bare & Covered Flexibles. 


CONCORDIN Al. 


The best High-Resistance Wire on the Market for Heaters, &c. 
Practically non-corrosive—100 Microhms per C.C.—Melting Point 2750” F. 


WIRES FOR WIRELESS. 
Bare and Enamelled Covered Aerial Wires.—Silk Covered Coil Wires. 


THE CONCORDIA ELECTRIC WIRE CO., LTD. 


TRENT MILLS, NEW SAWLEY, DERBYSHIRE. 
London—155, Victoria Street, S.W.1.—Birmingham, Cardiff, Manchester, Nottingham. 


Best Quality — Competitive Prices — Prompt Delivery 


WATER COOLING TOWERS 


are a new Visco product of scientific design and prac- 
tical experience extending over 25 years. They are 
supplied of all types and for every purpose. Sound, reliable 
and efficient, they will soon be as well known as the 


particulars, which has set a new standard of air filtration by Catalogue. 
its unique combination of essential features. The un- 
rivalled merit of the Visco is demonstrated by over 


4,500 PLANTS. 


THE VISCO ENGINEERING CO., LTD. 


Victoria 9024. Commie, 
82, VICTORIA STREET, LONDON, S.W.1. Eoadon 


Tih iti 


HEAVY DUTY 
ELECTRIC DRILLS 


For use in Shipyards and General 
Engineering Shops. Please send for 
full details, stating voltage of the Elec- 
tric Supply available at your works. 


Send us your inquiries 
for Flexible Shafts. 


jane tric Tools for all purposes ? 


S. WOLF & CO., LTD. 
a EY us, SOUTHWARK ST. 
LONDON, SEL 


Telephones : Central 5172 & Hop 2734. 
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DURABILITY 


means 
ECONOMY. 


SWITCHES 


for 


INDUSTRIAL PURPOSES. 


CANTIE SWITCH CO., 


LIMITED, 
LEIGHTON STREET, 


NOTTINGHAM. 


Telephone : 8640. Telegrams: “Cantie, Nottingham.” 


“BLISS” 
Straight-Side__| 
Power Presses. 


| Are adapted for all classes of heavy stamping in 
| Brass or Steel in the manufacture of electrical 
components. We build many Power Presses 
cs especially suitable for Electrical Manufacturers. 


Our Catalogues will interest 
you—write for a set to-day. 


E. W. BLISS Co., 4, Pocock St., London, S.E.1. 


Birmingham Showrooms & Offices: Ocean House. Navigation St. 


CHARGING 
PANELS. 


“A” or “AV” Type.) 


LI“ aTING, | TRUCK 
STARTING AND 

AND VEHICLE 
IGNITION ee: BATTERY 

CELLS. = CHARGING 


Write for Prices. 
Quotations by Return. 


The 


CURTIs 


MANUFACTURING 


Makes of Resistance 
IL CONDUIT PLACE, PADDINGTON, 
E| We. 


PADDIN 
C 


O 


NEW 


Webley 


nowt |, 


yet 
Portable. 


*An entirely new finish. 


WRITE FOR LIST “E” 
(Fires and Cookers), 


to Sole Manufacturers :-— 
THE ARORA CO., 
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FREDERICK SMITH AND COMPANY 


(Incorporated in the LONDON ELECTRIC WIRE CO. and SMITHS, Ltd.). 


COPPER WIRE 


a 100 Per Cent. Conductivity. Alli sizes to ‘O01. 
& A Hard Drawn H.C. Copper Line Wire; Special Tinned Wire. 


MARK 


COPPER TROLLEY WIRE, 
SPECIAL SECTIONS. 


BRONZE TROLLEY WIRE, 


MAXIMUM TENSILE STRAIN, DURABILITY AND CONDUCTIVITY. 


SILICIUM BRONZE WIRE 


“C” QUALITY FOR TELEPHONE LINES, &c. 


PHOSPHOR BRONZE SPRING WIRE. 
Aluminium Wire and Strip for all Electrical Purposes. 


Anaconda Works, *Salford, MANCHESTER. 


ALFRED HERBERT, LYD., COVENTRY. 


"Phone: 860 (8 lines). Wires : “ Lathe Coventry.” 


ON of the greatest crimes of our 
industrial areas is the pollution of 
the atmosphere by smoke. 


Smoke not only affects the buildings but | 
also the general health of the inhabitants. 


This smoke nuisance Can be abolished 
by the use of the “ Atritor,” a self- 
contained machine which separates, 
dries, granulates, pulverises, aerates and 
blows the fuel into the furnace—no 
combustible matter remaining in the ash | 
after burning. There is very little noise, 
no dust re no black smoke 
with the “Atritor” system. 


FIVE SIZES WITH CAPACITIES 
UP TO 2 TONS PER HOUR. 


PRE VENTED BY THE 
PULVERISED COAL 
Fadl Pare from ALFRED 


Sch and Estimates prepared on request. 


MACHINE CAN BE SEEN IN CONSTANT OPERATION 
FIRING A BABCOCK & WILCOX BOILER AT OUR 
EDGWICK WORKS, 


Ask for Booklet “On Pulverised Fuel.” 


Sole Concessionaires for metallurgical furnace installations 


The Wellman Smith Owen Eng’¢ Corporation, Ltd., 
. . Kingsway, London, W.C,2. 
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U illiam Gilbert was one of Queen 
Elizabeth’s physicians. He is 
credited with the disaovery of static 
electricity, and coined the word 
“ Electricity” from the Greek word 
for “ Amber.” He is shown here 
giving a demonstration to the Queen. 


England 


GPEAT as our knowledge is to-day in the world. 

of Electrical Science, we do not claim to have 
reached finality in Accumulator design. We have, 
however, by combining the most up-to-date designs 
with thorough workmanship, produced batteries that 
are world famous for their ‘absolute reliability for all 
purposes from large Power Stations to Car Lighting. 


COMPLETE BATTERY AND BOOSTER PLANTS 
DESIGNED TO MEET SPECIAL REQUIREMENTS. 


Trade Terms and Export facilities on request. 


THE TUDOR ACCUMULATOR CO., LTD., 


2, NORFOLK STREET, STRAND, LONDON, W.C. 2. 
Telephone: Central 3308 (2 lines). Telegrams: “ Subconical, Estrand, London.” 


Works: Dukinfield, near Manchester. 


TUDOR 


A CUMULATORS 
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“MIRRLEES-DIESEL’ encines 
UNEQUALLED 
RELIABILITY, ECONOMY & LONG LIFE. 


500 B.H.P. Engine. 
Long Connecting Rods, “ Floating” Piston Pins, Packingless Fuel Valves. 


SIZES 35-B.H.P. TO 1,500-B.H.P 


MIRRLEES, BICKERTON & DAY, 


T 


WELLS’ wasrze FILTERS 


AND WATER SEPARATOR 
(With Patent Sight-Feed Sy;-hon.). 
OVER 23,000 
invaluabie to ALL USERS of MACHIN 
ERY, SIEAM, OIL or GAS ENGINES. 


Pay first cost in a short time, 
as dirtied oil which has hither- 
to been thrown away can be fil- 
tered and used again andagain. 


Write for samples of work done by Filter 
LARGER SIZES MADE TO ORDER 


A. C. WELLS & Co., 


101a, Midland Road, 
St: Pancras, 
LONDON, N.W. 1. 


500 KW. STATOR READY FOR ERECTION. 


25 YEARS’ EXPERIENCE ENABLES US TO UNDERTAKE 
REPAIRS OF ALL KINDS, AND TO QUOTE KEEN PRICES. 


Manufacturers of— 
DYNAMOS AND MOTORS. “PARTRIDGE” EARTHING DEVICES, 
“HIGH FREQUENCY AND PRESSURE DETECTORS. 


ALTERNATORS.” ELECTRIC WELDERS. 
BRUSH HOLDERS. PHOTOGRAPHIC ARC 


The WESTMINSTER ENG. CO., Ltd., 
Telephone : Willesden 1700-1701. WILLESDEN JUNCTION, N.W.10. 


FLANGE COUPLINGS 


Below we give net prices for a few standard articles :— 


Shafting (bricht, turned) per ft. 1/3 1/65 
Plummer Blocks, castiron ..| 2/1 23 3/6 
my brass lined .. 1/7 i 3/5 4/6 6/1 

x self-oiling ...| 3/9 3/9 | | 6/9 
Collar, turned steel 3 | 16 | 19 | 


ECCENTRICS 
adjustable 
HANGERS 


LUBRICATORS 


BRACKETS 
BEARINGS, cast iron 
” brass lined 


ball socket 
” self oiling PULLEYS, cast iron 


id greas ” wrought iron 
COLLARS SHAFTING 
COUPLINGS | SLINGS 
COUNTERSHAFTS STANDS, &c., &c. 


JOHN JARDINE, LTD., 


Deering Street - NOTTINGHAM. 


Telegrams: “ JARDINE, NOTTINGHAM.” Telephone: Nos. 3295 & 3296. 
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SEMI-RECESSED 
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LIGHTING CONTRACTORS. 


No. 22/ 
THE 


TIME 
SAVER 


SMITH, 


orks, Salford. 


DORMAN 


Ordsal Electrical 


x 


er 
wit 


Por 
Bel 


work di 


the mau 


Fitted 1 
Cast 


weather 


for 
Office 


Indus! 


; 
iit. x THE ELECTRICAL REVIEW. December 26, 1924, Decel 
/ 
7 
| 
% 
pe 
ian 
Send fo 
Newcastle 
| 
u 
he 
— 
° 


THE ELECTRICAL REVIEW. 


Permanent Service 
without Batteries, 


work direct from 
the mains. 


Fitted in 
Cast Iron Cases— 
weather and flame proof 

for 
Office, Institute and 


Industry. G E N & CO.. 
LTD., 


Est. 1872. 
FARADAY WORKS, 
Send for C etahgue free. 


LEICESTER. 


Newcastle/Tyne: “ Tangent House,” Blackett Street. 


2 
Grit Elimination 
from flue gases, without Cyclones. 

HIS is obtained with the Sturtevant Cindervane Fan which, 
T in addition to producing efficient mechanical draught, sim- 


ultaneously separates grit and solid matter contained in flue 
gases, without the necessity of any cyclone or settling chamber. 


The minimum of space is required. and maintenance costs are 
no more than on the ordinary type induced draught fans. 


Write for a copy of our new publication No. U1073 on this subject. 


ENGINEERING Ce Lt 
149 QueenVictoriaSt.LondonEC4 


Telephone: 5460 Central. 


BRITISH MANNESMANN 


ONE PIECE 
STEPPED POLES - 


ARE BEST & SAFEST ALWAYS. 


WELDLESS STEEL TUBES 
UP TO 13" DIAMETER. 


LAPWELDED STEEL TUBES 
UP TO 72" DIAMETER. 


FOR ALL PURPOSES. 


THE BRITISH. MANNESMANN TUBE CO., LTD., 


BALDWIN HOUSE, 
67, Queen Victoria St., London, E.C.4. 


—_—_— Telegrams ; “ Tubulous, Cent , London.” 


Works: Landore, S. Wales, and Newport, Mon. 
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“WALSALL MULTIPLE GRID 
SWITCH FITTING. 


Any number of Switches all —._ 
fixed on one grid. 


By removing 5 fixing screws 
the 20 Switches can be lifted 
clear for wiring. 

All parts (including any type 
of cover) made dead to gauge 
and standardised. 

All Quick-Make and Quick- 
Break Switches. 


All dollies earthed to box. 


Surely never a neater, more 
scientific or more efficient system 
of Switch Grouping. 


HARDWARE MANUFACTURING 


he 
TRUE MUSIC 
Concert Grand 
— £6.10-0 — 
and TME€ N-% 
Lightweight 
Headphones 


THE REWARD OF VIRTUE. 


** An infinite capacity for taking pains”’ 
is a virtue that has brought us, at all 
events, a very material reward. We are 
so flooded with orders for the TrueMusiC 
Minor that we are obliged temporarily 
to stop advertising it—a striking testi- 
mony both to the efficacy of our 
advertising and to the quality of our 
products. 


At £6 10s. the TrueMusiC Concert 
Grand is amazingly cheap. Its tone and 
volume are both unequalled, and for the 
wireless amateur who wants a good loud 
speaker that will really give unqualified 
results for family and general use it has 
no equal. It is a really high-class 
instrument, and the highest of its class. 
Its height is 30} in., diam. of bell 15} in., 
and resistance 4,000 ohms. 


T.M.C. No. 3 Lightweight Headphones 
weigh only 65 ounces. Ventilated ear- 
caps, balanced magnetic circuits, connec- 
tions of an adequate and comfortable 
length, all show that attention to detail, 
that ‘‘infinite capacity for takiag pains,” 
which characterises all T.M.C. products. 
The price is only 22/6. 


Send for our parcel of sales literature, 
which gives full particulars of all 
T.M.C, products, &c. 


LOUD SPEAKERS.—— 


TraeMusiC Minor - -£1 10 
TrueMusiC Junior - -£2100 
TrueMusiC Standard -£5 00 
TrueMusiC Concert Grand £6 10 O 


T.M.C. No. 3 Lightweight 
| Headphones - - - 


TMC 


The TELEPHONE MANUFACTURING Co., Ltd., 
Hollingsworth Works, West Dulwich, $.E. 21. 
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(Registered Trade Mark), 


The 16-year old Switch 
that has sold in millions! 


The Wandsworth range of Positive-action Switches is no 
newcomer in the Industry. For SIXTEEN YEARS it has 


_ enjoyed an unequalled popularity and success among those 


who appreciate its greater efficiency and higher quality. 
‘The remarkable number that have been sold during that 
period is PROOF POSITIVE that they give entire satisfaction 
time and time again. 


No. 4 one-way Switch, No. 8 two-way and No. 28 15-amps. 
eid and prices are as keen as the quality is good ! 


The WANDSWORTH ELECTRICAL Mfg. Co., Ltd. 


D 


SIMPLICITY RELIABILITY 


The Motor of 
Unchallenged Simplicity. 


“BROOK” Cage Motors. 


Up to 275 B.H.P. 


BRANCHES: 


LONDON: 11, Queen Victoria St., E.C.4. 
| MANCHESTER: 54, Corporation St. 
LEICESTER: 29, Bowling Green St. 


to make. 


possible. 


Telephones: 1629, 1630. 


The Squirrel Cage Induction Motor. 


No Slip Rings, no insulation on 
revolving parts, therefore the 
most rugged machine possible 


Squirrel Cage Motors are more effi- 
cient, cheaper, and less com- 
plicated than Slip Ring machines, 
and should be installed wherever 


BROOK, LTD., 


Empress Works, HUDDERSFIELD. 


Telegrams : “ Phase, Huddersfield.” 
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for Wireless, 
Prompt Deliveries of ALL Patterns! 


Our special facilities for the production In large 
quantities of Insulators of all types place us In a most 
favourable position for meeting all demands of the 
Trade for Wireless Insulation. 

More—an experience of over 50 years In ALL Insula- 
tion problems enables us to produce 


Wireless Insulators superior in every 

way to anything else on the market— 

yet at a highly competitive price. 
Mechanically and electrically perfect—proof against 
leakage, against the most severe tension stresses, our 


Irsulators for Wireless have proved In actual use to be 
100 per cent. efficient. 


Supplied in White, Brown or Green Colours, 


A Postcard will bring full particulars and prices of 
standard patterns ready for immediate despatch. 


TAYLOR, TUNNICLIFF & Co., Ltd. 


L _ “INSULATORS OF QUALITY” 


LONDON : GLASGOW : 
110, Cannon Street, E.C. 74, York Street. 


for coupling to Two 6,250 K.V.A., 6,600 volts, 50 cycles, 3.000 
R.P.M. Parsons Alternators, installed in the Lydney 


ALL TYPES OF PRIME MOVERS .— Power Station of the West Gloucester Power Company. 
Steam and Water Turbines, 

Reciprocating Steam Engines, Permit us to quote for all your gener- 
Oil Engines, &c. ating plant whether high or low speed. 


Heaton Works, London Office : 


Newcastle-on-Tyne. & COMP. ANY LtD 56, Victoria St., London, S.W.1. 
i 


1.P.8. No, 4—P.17% 
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“English Electric” 
CESSIBLE IRONCLAD 


DRAW-OUT TYPE 


ITCHGEAR 


COVER INTERLOCK 
INSTRUMENTS ON INSULATING SUPPORTS 


ISOLATING DEVICES 


INSPECTION PLATE FOR 
OPERATING MECHANISM 


CUARD FOR OVERLOAD 
AND TIME ADJUSTMENT 


FoR EASY 
wiTHORAWAL OF 
SLIDING CARRIACE 


AIRVANE TIME 


TANK INTERLOC 


Section oF Ciass 
Purar,. 3.500 VOLTS, UP To 
500 Amps 


CCESSIBILITY is the key-word of “ English Electric” Ironclad 
Switchgear :—B.E.S.A. clearances throughout ; No hidden joints ; 
Amply protected and interlocked: Sliding carriages interchange- 

able; Switchboards easily assembled; Small floor space. 


e 


Class S.X.D. Pillars are for industrial use on small systems. 
Write for Price Lists 2110 and 21/1. 


Section oF Ciass“S XD” 
Purar, 3.300 VoLTs, uP TO 


SWITCHGEAR ADVT. SERIES, 2. 


ELE 
Company Limited. 


WORKS:- BRADFORD, COVENTRY, PRESTON, RUGBY, STAFFORD. 
. HEAD OFFICE:- 


Queen’s House, Kingsway, London.wW.C. 2. 
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WHAT CHEAP METER? 


The price is not the only 
factor, or even a main factor, 
because the cost of using | 
a doubtful meter is much | 
greater than its purchase | 
price. | 


The value of the electricity 
measured over the period of 
meter life makes the purchase 
price a small percentage. 


The main features are— 


COST OF MAINTENANCE. 


COMPLETE RECORD OF ALL | 
CURRENT. 


CONFIDENCE OF THE CON- 
SUMER IN JUST SCALES. 


THE 


FERRANTI METER 
HOLLINWOOD, SA 


LANCASHIRE, JUST METER. 


ENGLAND. 
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Combined Busbars & Terminals. 


Combined busbars and terminals without joints of any 
description cut down the number of contacts to a 
minimum. All busbars, Links and Terminal Pillars 
are made from continuous lengths of high conductivity 
hard rolled copper giving 100% better conductivity and 
no blow-holes. Another feature :—Coloured Porcelain 
Insulators to identify poles and phases. 


HENLEY 


Underground Network Boxes 


with Coloured Porcelain Insulators. 


(Pat. No. 205742.) 


4 


Interior view of Four way Link Disconnecting Box showing Insulators 
mounted on rods passing through an iron framework which is bolted to 
bottom of Shell. 
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THE BEST 
OF ALL. 


ESTABLISHED 
1889. 


ESTABLISHED 
1889. 


YOU CANNOT BUY A BETTER LAMP 


BETTER LIGHTING 


LOWER COST 


HEAD OFFICE——— 


CONDOR LAMPS (GREAT BRITAIN) LTD., 


60, WILSON STREET, FINSBURY SQUARE, LONDON, E.C.2. 


TELEPHONE: LONDON WALL 696. 
TELEGRAMS: “CONDORLITE, FINSQUARE, LONDON.” 


“ 
Cy 
| 
Holland) 
* 
J 
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SIEMENS 


_ Telegrams: Siemens, Weolwiah, Telephone: City, 6400 (3 7 lines) 
stered CAXTON HOUSE, WESTMINSTER, S.\W 1. 


Res 
Telegrams: Siemens, Vic, London. Telephone: Vic, 9390 (s lines). 
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Dec 
Dynamos and Motors of Merit. 
The outstanding features of “ RANSOME™” continuous 
current Dynamos and Mbotors include sturdy construction, 
up-to-date design and good finish, They comply fully with om 
British Standard Specification No. 168/1923. 2. 
“RANSOME” Motors are built to give good service 22 
and ensure satisfaction to the user. Z = 


RANSOMES, SIMS & JEFFERIES, Ltd., 


London Office: 46, Queen Victoria Street, LONDON, E.C.4. 


RECEIVER’S SALE OF THE CELEBRATED 


ALL 1/8 H.P. UNIVERSAL, in Aluminium or Biack, 
in the following types :— 


110 Volts, 1,800 r.p.m. | 220 Volts, 3,500 r.p.m. 


| 


. 200/250 ,, 1,800 ,, 
Also a few 110 Volts, D.C., FIDELITY MOTORS in = 
: 1/16, 1/12, 1/8 and 1/6 BLP. 

All at &3 15s. Od. each, net cash. 
star tight Apply: THE RECEIVER, = 

presen’ = 
Te the one device A. & A. ELECTRICAL CO., LTD., = 
36, WALLBROOK, E.c. 4. 


it is fitted in a few seconds, and it cannot 
be assembied wrongly. As it screws on 
after the nut, perfect seating is assured, 
and there is no need to disturb adjustments. 


Once focked it stays locked, yet dons not | YOU want to feel confident that 
cued over and over agains your HEATING ELEMENTS 
will not fail, use 


Honeywill Brothers, Ltd. 66 9 
(Engineering Department), 


79, Mark Lane, Londoa, E.C.3, NICKELCHROME WIRE 
in their construction. 


| 


Let us send you a sample selection for 
trial. 


The Washer Which a 


Locks & Stays Locked | | oziver PELL CONTROL, LTD. 


Granville House, Arundel Street, 
Telephone: CITY 3393. LONDON, W.C. 2. 


 EBONITE. 


WO 


OF ALL STANDARD QUALITIES AND TO ALL USUAL SPECIFICATIONS. 


ARATORS, BOXES & FITTINGS FOR ACCUMULATORS OF ALL TYPES. 
PUMPS, TAPS, PIPES, &c., for CHEMICAL ENGINEERING. 
SOLID EBONITE HORNS FOR LOUD SPEAKERS. The non-resonant properties of Ebonite is now being fully recognised by wireless 
manufacturers and the demand for these to replace metal and similar horns is rapidly extending. We have the experience of years behind us in thic 
specialised branch and would be glad to place same at your disposal. Let us serfd you our illustrated list. 


FOR ALL ERONITE FOR ALL 
WIRELESS ELECTRICAL : 


WHOLESALE ONLY. SEND US YOUR ENQUIRIES OR WRITE FOR LIST. 


HIGHTENSITE & EBONITE MFG. Co., Ltd., 


"Phone: EAST 3163. NORMANDY WORKS, CUSTOM HOUSE, LONDON, E. 16. E. 
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THE ELECTRICAL REVIEW. 


MANUFACTURERS OF HIGH CLASS 


TWO ann THREE-PHASE 
INDUCTION 


MOTORS 


Delivery from stock of all 
standard sizes and speeds, 


Squirrel Cage or Wound Rotor. 


Quick deliveries for special windings. 


May we have your next 


| 
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MEANS JUDICIOUS EXPENDITURE AND THE ADOPTION oF 

LABOUR SAVING MACHINES, WHICH RAISE PLANT EFFICIENCY 

TO THE HIGHEST PLANE, WHILE MAINTAINING OUTPUT ON 
ECONOMICAL LINES. 


AVERY PATENT AUTOMATIC WEIGMERS COMBINE MANY 
IMPORTANT FEATURES THAT ENSURE CONSISTENT ACCURACY 
WITH REDUCED LABOUR COSTS. 


THE CONTINUITY OF ACTION AND ADAPTABILITY FOR RAPID 
* AND ACCURATE WEIGHING SHOW THESE MACHINES TO 5E 
ESSENTIAL IN ALL MODERN PLANTS. 


AVERY MACHINES ARE FREQUENTLY IMITATED, BUT NEVER 
EQUALLED, FOR QUALITY, ACCURACY AND UTILITY. 


WRITE TO-DAY FOR LIST 74 TO:—-AUTOMATIC DEPT. 


AWET. AVERY BIRMINGHAM 


PEDESTALS 


for mounting 
ELECTRICAL INSTRUMENTS. 


The Pedestals illustrated will meet practically every 
condition where instruments have to be mounted as a 
separate unit from the control gear or switchboard. 


PATENT AUTUMATIC 
HOPPER WEIGHER « 
& TOTALISER. » 


They are designed to stand on the engine-room floor or 
platform, special adaptors being provided for each type and 
size of instrument. 


The pedestals and brackets are hollow to receive the 
connecting leads, which, if desired, are brought to a 
junction box with removable cover (shown on the right 
hand figure). 

ANY NUMBER OF INSTRUMENTS CAN BE MOUNTED 
ON A SINGLE PEDESTAL. 


By means of suitable extension pieces these pedestals can 

be of any saraicn height. 
SUPE R- SCALE 

(Reg. Trade Mark) 

Ammeters and Voltmeters 

represent 

{ “The Last Word in Instrument Design.” 


EVERETT EDGCUMBE 


117, Victoria St., S.W.1. LONDON & HENDON. Collindale Works, N.W.9. 
*Phone : * Victoria 3020, Kingsbury 45. 


“Your Instruments at 
this Institution show 
a splendid record.” 


EVERSHED & VIGNOLES, 


ACTON LANE WORKS, 
CHISWICK, LONDON, W.4. 
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Your Reputation 


In building your reputation it pays 
to remember that high quality 
materials are the best in the end. 
The so-called ‘“‘cheap’”’ varieties 
of cables and wires constitute a 
danger to your reputation and 
you should avoid them. By 
using only materials of proved 
reliability, you will get recom- 
mended as one who does high 
quality work, and you will prosper. 
Consider your own and your 
clients’ interests and install always 


HENLEY 


CABLES & WIRES 


W. T. Henley's Telegraph Works Co., Limited, 
Blomfield Street, LONDON, E.C.2. 


Makers of Electric Cables since the 
beginning of Electrical Transmission. 


1924, December 26, 1924. THE ELECTRICAL REVIEW. xxiii - 
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WATER POWER 


Speed 
Propeller type RUNNER 


(Lawaczeck’s Patents) 
makes it possible to use speeds about 


{ 0 0 %o above that of the 


Francis turbine. 
The illustration shows a large vertical 
shaft Turbine of the Lawaczeck type, 


10,000 HP. ft. HEAD 
JAMES 


113, WINDSOR HOUSE, KINGSWAY, 
LONDON, W.C. 2. 


ELECTRIC TYRE HEATER 


For Railways and ee. 


, ABSOLUTE UNIFORM HEATING AND FREEDOM FROM ALL DISTORTION. 
RECOMMENDED BY ALL THE PRINCIPAL MAKERS OF HIGH TENSILE STEEL TYRES. 
NO GAS FUMES OR SMOKE. 
MORE ECONOMICAL AND QUICKER THAN GAS HEATING OR OTHER METHODS. 
CAN ONLY BE OPERATED ON ALTERNATING CURRENT. 
SUITABLE FOR TYRES UP TO 84" DIAMETER. 


THE EQUIPMENT & ENGINEERING COMPANY, 


2 & 3, NORFOLK STREET, STRAND, LONDON, W.C. 2. 
Cables: Telephone : Telegrams: 
“ KHARPARTS, LONDON.” CITY 1088 (2 lines). “KHARPARTS, ESTRAND, LONDON.” 
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Self Synchrom 
ROTA 
CONVERTERS 


O start a Rotary Converter of any size from rest, to syn- 
chronise with ease and certainty, and to have the machine 
in service in 30-40 seconds—that is the achievement of 
our Patent Starting and Self-Synchronising System for Rotary 
Converters. Details of the features which make this possible 
may be learned from Booklet E 143. May we send you a copy? 


Some Users of “ Mather & Platt” Rotary Converters : — 


Manchester Corporation; Liverpool Corporation ; Cardiff Corporation; 
Belfast Corporation; Colchéster Corporation; Luton Corporation; 
Bath Corporation ; Crewe Corporation ; Darwen Corporation; Leeds 
Corporation; Kingston-upon-Hull Corporation; Barnes Urban Dis- 
trict Council; North Metropolitan Electric Power Supply Company 
and several other Supply Companies; H.M. Office of Works; 
London, Midland & Scottish Railway Company; British Empire 
Exhibition (1924) Wembley ; Blackpool Tower, and many Collieries 
and other Industrial Concerns. Many of the above authorities 
have placed repeat orders with us, e.g., Liverpool Corporation 
in March, 1924, for three 1500-kW and nine 1000-kW Rotaries. 


iT 


a 


Electrical and Hydraulic Bngineers, 


PARK WORKS 


MANCHESTER LONDON 5S.W.1 


Why so many Public and 
Private Bodies are installing 
“*Mather & Platt” 
ROTARY CONVERTERS 


Because, in addition to the 
robust electrical and mech- 
anical features always asso- 
ciated with Mather & Platt 
Machines, the Patent 
Starting and Self-Synchro- 
nising System is mistake- 
proof, certain and unique. 


14, Gt. SMITH ST. 
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CONTRACTORS’ 


{The following information is published in the interests of electrical contractors and others who are seeking for openings for new 
Considerable expense is incurred in the production of this column, and every care is taken to ensure that the information is new and 


COLUMN. 


business, 
accurate, 


but it will be understood that in a matter where so many correspendents are engaged. and where the amount of information to be handled is very 
large this cannot always be guaranteed. If alleged inaccuracies are reported to the Editors, they will be fully investigated.] 


ALLOA.—Housing scheme (36), for the T.C.; burgh surveyor. 

BATH,—Housing scheme, Englishcombe Park (36), with shops, for the T.C,; 
A. J. Taylor, architect. 

BIRMINGHAM.—Additions to Dudley Road Hospital; J. Curtis, clerk to Board 
of Guardians, Edmund Street. 

BLACKBURN.—Additions to George Street West Mill, for exors. of R. R. 
Jackson. Extensions to Hart Street Works, for Jones (Textalities), 


BRIDGE OF ALLAN (Co. Stirtinc).—Further housing scheme; burgh eur- 
veyor. 


BRIERLEY — —Church (£4,000), for trustees, Lower Gornal Methodist 
Chu 


BROMLEY (Kan). —Ciub house, &c., for the Bromley Country Club, Ltd.; 
F. H. Wood, secretary, 185, Piccadilly, London, W. 

BURTON-ON- TRENT. —High school for girls (£48,000) : secretary to the 
Education Committee. 

CAMBRIDGE.—Church (£3,400), for the trustees of Cherryhinton Congre- 
gational Church; Rev. J. F. Solomon, pastor. 

COLWYN BAY.—Housing ‘scheme (152), Tan Lan estate, for the U.D.C.; 
W. J. Dunning, surveyor. 

DERBY. —Church, schools and vicarage, Cotton Lane disttict (£20,000); Rev. 
G. R. A. Hartley. Housing scheme (123), for the T.C.; C. A 
Clews, borough surveyor. 

DONINGTON (Lincs.).—Primitive Methodist Church at Pinchbeck West; Rev. 
G. Hail, superintendent of the circuit. 

EASTLEIGH (Hants. )— Municipal offices and public hall (£14,000), for the 
U.D.C,; Berry, architect, Guildford. 

EDINBURGH. department at Royal Infirmary (£40,000), elec- 
trical Sr. 000); the medical superintendent. Extension 


. department surgery at University; Principal Sir Alfred 

wing. 

EPSOM.—Additional housing scheme, for the U.D.C.; Crickmer & Foxley, 
architects. 


EWELL (Surrsy).—Houses (80), for Antill, Ltd. 
FALKIRK.—Bookbinding fattory, for Dunn & Wilson; the manager. 
FERRY FRYSTON.—Schools (1,000 places), Airedale, ‘for West Riding E.C.; 
F. A. Darwin, clerk, County Hall, Wakefield. 
FIFESHIRE.—Miners’ Institute at Dysart (£5,000) ; secretary, Institute Com- 
mittee. 
FOLKESTONE.—Housing scheme (80), for the T.C.; borough surveyor. 
FORMBY (Lancs.).—Housing scheme, for the U. D.C; S. J. Hellier, surveyor. 
ouses (20), for Barton Bros. 
GLASGOW.—Ice rink (£50,000); Watson, Salmond & Gray, architects, West 
forge Street. Extension to sundries artment at Shieldhal!, 
ad Scottish Co-operative Wholesale Socicty (£70,000); Mr. R. 
wart, chairman of direttors, Govan. 
GRAVESEND. light installation, Sanatorium, for the T.C.; town 


GREENOCK. “T00 houses, for Corporation; burgh surveyor. 
HADDINGTON.—Extensions at Western District Infectious Diseases Hospital 
(212,000); Dr. G. Y. Richardson, county medical officer 
 —* —Extensi to hospital, for the managers (£10 000) ; Captain 


HEMEL HEMPSTEAD (Herts.).—Installing electric light, Town Hall and 
Council Chamber, for the T.C.; A. E. Usher, town clerk. 

HINDLEY.—Housing scheme (26), for the U.DC.; ; surveyor to U.D.C. 

HULL.—Housing scheme (200), East Hull (£95,000); F. Bilton, builder, Hull. 

HYTHE (Kent).—Additional housing scheme, for the T.C.; borough surveyor. 

KINTYRE gg .—Re-erection of Southend Technical Schools; James 

son, headmaster. 

(Yorxs.).—Alterations to County Orthopaedic Hospital 
214,000); secretary. 

LITTLEBOROUGH.—Refuse destructor; surveyor to U.D.C. 

LIVERPOOL.—Extension of Sacred Heart Roman Catholic schools (£20,000); 
rector. Factory extensions (£60,000), for Barker & Dobson, manu- 
facturing confectioners. 


J N, W.—Rebuilding Middlesex ital e 

LONGTON (wear Preston).—Church at Hesketh-with-Becconsa|| (£4,000) 
Messrs. Thomas, builders, Lancaster. — 

MALDON (Essex).—Housing scheme, for the R.D.C.; W. Almond, 
6, Market Hill. 

MANSFIELD.—Schools, Weatfield Lane, for the managers of St Philip's 
— Catholic schools; Payne, chairman, 1 he Priest's 


Surveyor, 


MARLOW of portion Temple paper mills (cle 
equipped), for Thomas Bros. & Co. (£6, 26,500): — 

MARGATE.—Bathing pavilion, café, &c. (£28,490), for the T.C.; L. y 
Snowden, contractor, Broadstairs. 

MELKSHAM (Wits.).—Additional 50 houses, -Forest site, for th U.DC.; 
W. W. Snailum, architect, 

NELSON (Lancs.).—School church, Walverden Road, for the Roman Catholic 
Church; Rev. Father Baron. 

NEWPORT of Wicut).—Housing scheme, Trafalgar estate, for the 

rough surveyor. : 

NEWRY.—Housing scheme, Bailey Lane (Chapel Street) site (42), for U.D.C.; 
surveyor. 

READING.—Housing scheme (20), Tilehurst, for the T.C.; borough surveyor, 

REDCAR (Yorks.).—Housing scheme (100), for the T.C.; borough surveyor. 

RENFREWSHIRE.—Elecctrical sub-station at Renfrewshire Combination 
Hospital; the superintendent. 

RICHMOND (Surrey).—Extensions to Medina Works, Kew Green, for Dodge 
and Reid. 

SALFORD.—Warehouses and transit sheds (£450,000), for the Ship Canal 

Ltd:;. H. A. Reed, chief engineer. 
SEVENOAKS. —Housing scheme, for the U.D.C.; surveyor. 
SHIPLAKE hall (23,500); Mr. Mardon, 


nor. 

SHREWSBURY.—Housing scheme (70), Sultan Road, for the T.C ; borough 
surveyor. Church at Harlescot; Rev. J. E. Gordon Cartlidge, 

riest-incharge. 

STONEHOUSE (LANARKSHIRE). and X-ray block, County 
Sanatorium, for the C.C.; E. Whyte, district clerk, Hamilton, 

—Giris’ secondary and extensions to grammar 

for Worcestershire E.C.; the clerk, Worcester 
STRATFORD-ON. -AVON. —Housing scheme (40), for the T.C.; borough sur- 


SURREY.—Schools at Mitcham Malden (£21,000), Walton-on- 
Thames (£43,000), Reigate (£33,250), Epsom, £38,000), Kingston- 
on-Thames (£38,000), Sutton enw. Oxted (£23,7%), Wim- 
bledon (£17,500), for the E.C. Finny, secretary, King- 
ston-on-Thames. 

SWADLINCOTE.—Housing scheme (50), for the U.D.C.; surveyor 

SWALLOWFIELD.—Schools, for Berkshire E.C.; W. C. F. Anderson, sec- 

retary, Shire Hall, Reading. 

THURERIES: —Houses (50), ‘tor Rotherham R.D.C.; J. E. Knight, archi- 

» Regent House, Moorgate Street, Rotherham 

TILBURY (Essex), —Hospital extensions, for > Governors r Tilbury Hos- 

ital; Collcutt & Hamp, architects, W one re Street, London, W. 
ouses (43); Brown (a8) rs, Grays. Houses (43); 
Construction Co W. E. Walsham, Lid., 


for Glamorganshire E.C. (816,000); the clerk, 

TURRIFF. — for Parish Church (£2,917); Colonel G. B. Duff, Hatton 

UDDINGSTON. —lInstitute, Jacks Road (£6,000), for the Lan- 
arkshire Miners’ Welfare Committee; * ony secretary, Glasgow. 

MARE.—Housing scheme (200), the U.D.C.; H. A. 
Brown, surveyor. 

WILLENHALL. ~~ (58), for the U.D.C.; A. M. Griffiths, builder, 


Wednesfi 
WOKING,—Housing scheme (110), for the U.D.C.; surveyor. 


PRACTICE OF ELECTRICAL WIRING 


By DONALD SMEATON MUNRO, M.I.E.E., M.Assoc. Mining E.E. 


100 Illustrations. 


267 Pages. 


THE ELECTRICAL REVIEW, LTD., 4, Ludgate Hill, 


5]- net, or by post 5/4. 
E.C.4. 


The Buying Public will have Cheap Goods. We MAKE them. 


REAL JAP SILK SHADES fxm. 


RETAIL PRICE 


ONE 


< Minimum quantity supplied, 1 case holding 36, any assortment. 
The “Ford” of Lamp Shades. Cheap, but good. 


possession has been the price. 


on full time all the year. 


THINK! There are Ten Million Homes in this Country, and except in the remote 
districts, 1 or 2 shades and in some cases as many as 10 could be 
A woman will go into raptures over Lamp Shades, but up to now the obstacle to 


Thousands per week are being sold. THINK what this could mean to you. 
PA ALT tf 100 to 1 to any other Silk Shade made; the - 


to 
being unlimited is proved fact that k 
year. Wo do mat ~ os 


used with advantage. 


Gia. diam. 


The EXCELSIOR SHADE MANUFACTURING CO., stanton NOTTINGHAM. 


We invite Merchants and Shippers to correspond with us. 
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1924, 
Benham’s Patent 

REDEND A ELECTRO-VAPOUR ” 
RADIATORS. 

a a Fireproof. EVEN 

TEMPERA. | 
Foolproof. TURES 


desirable. 


British. 


“ ELECTRO-VAPOUR” RADIATORS 


— are made in Standard Sizes ranging from O°6 kW. to 3°O kW. ; 
man Small “ ELECTRO-VAPOUR” RADIATORS 
ial (with Towel Rail Attachments) from 500 Watts to 1,000 Watts. Ms 
‘aah The Most Efficient and Effective Electric Radiator a 
gston. on the Market. 
Wim- 
Manufactured by— 
call BENHAM & SONS, LTD., 
archi- Head Office: 64/66, WIGMORE ST., LONDON, W.1, 
Werks Wandsworth, 8.W. 
on “ Enquiries should be sent to the Head Office. 
Lid, 
clerk, 
atton 
Lan- 
gow. 
\der, MICAFIL 

ZURICH- ~ STETTEN 


CREDENDA CONDUITS CO., LTD. 


LONDON : Baxter & Caunter, Ltd., 
Tottenham Court Road, W.1. 


GLASGOW : 72a, Waterloo Street. 
MANCHESTER : R. Foster, 

196, Deansgate. 
Also at Bristol, Liverpool, Leeds, New- 


Paint & Varnish Spraying Outfits, 
also 


All Auxiliary Apparatus for the 
Manvfacture of Electric Coils. 
MACHINERY FOR MANUFACTURING ELECTRICAL INSULATIONS. 


Agents for Great Britain and Dominions: 


urveyor, A | | 
‘ ny 
< Li 
Mardon, ; 
Oil Testing Apparatus. 2 
| 


THE ELECTRICAL REVIEW. 


The essential qualities of 


Electrical Porcelains 


cannot be iilustrated in an advertisement. 
Felegrams: 


« Mackstyre, They can only be discovered by test or Suave 
service. 


They are all found in the great range of 
articles made—for many years—bv: 


JAMES MACINTYRE &@ Co., L’ 


- Stoke-on-Trent. 


HARDING CHURTON 


& Co., Ltd., arias worxs, LEEDS. 


A HIGH-CLASS A.C. MOTOR 
AT A COMPETITIVE PRICE 


Send us your Enquiries. 


9067 City. “ Magnet, Leeds.” 


\\ \ 


ddd 


CEILING FANS 


54" & 60" Sweep 
Single-phase and 
_3-phase. 


The met Efficient and 
Reliable Fan 
in the Market. 


Specially wound for 


ALTERNATING 
Tropical Climates. 


CURRENT. 


WE MAKE EVERY TYPE OF ELECTRIC FANS 
FOR ANY VOLTAGE OR PERIODICITY. 


MARELLI & Co. 


Fan House, 19-20, Garlick Hill, 


Queen Victoria Street, Telephones : Central 734 & 7745, 
LONDON, E.C. 4, Cable: Auretta, London. 
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SPECIFY 


AND ENSURE CONTINUITY OF ELECTRICAL CIRCUIT. 


Wy 


THE GRIDS ARE OF DRAWN METAL AND IN ONE 
CONTINUOUS LENGTH PER BANK. 


| 


Yt 


Illustration shows nine complete grids unmounted. 


Y 


Whi 


. THE ELECTRO - MECHANICAL BRAKE CO., LTD., NS 4 
West Bromwich, England. SS 
London Office - - - - = «= «= Donington House, Norfolk St., Strand. 
Scotland + + + <A. E. Welch, 2, Lyndoch St., Charing Cross, Glasgow. = 
North-East Coast - F. H. Morley, Star Buildings, Northumberland St., Newcastle-upon-Tyne. 
Yorkshire - - - - - - - = +R. Haste Carr, 1, Crown Point Road, Leeds. 
Lancashire- - - -  L. Backhouse, 8, Aytons Buildings, King St. West, Manchester: 
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Testimonials. 


ESTIMONIALS are , often abused. 
Consequently we have been:very doubt- 
ful about using those we publish on 

this page. 


As,” however, they are quite unsolicited, they 
bear the mark of spontaneity, and we have 
decided to publish them. They were occasioned 
by visits of the respective writers to our Stand 
at Wembley, which we illustrate above. They 
are, of course, only a few examples chosen at 
random from the many we have received, 


No. | was written by an engineer trained in 
Germany and now practising in France. 


No. 2 was written by the head of the Engi- 


neering Department of one of London's largest 
technical colleges. 


No. 3 was from a well-known firm of Electrical 
Engineers. 


No. 4 was sent by the Managing Director of on 
Electrical Manufacturing Company. 


Recent advertisements have illustrated large 
installations by Ferguson, Pailin, Ltd., all over 
the World—Canada, New Zealand, Egypt, 


India, etc. 


Our expert knowledge is always at the disposal 
of those who have switchgear problems to face. 


RGUSON PAILIN E 


Freed Office amd Works 
HIGHER OPENSHAW MANCHESTER 
Branch W MARRICKVILLE SYDNEY AUSTRALIA 
LONOON) WCa BIRMINGHAM House PorediveS? 


1. “ The astonishingly skilfully-designed 
Apparatus at the stand of Messrs. 
Ferguson, Pailin, Ltd., compelled me 
to stop and inspect it. Hitherto I have 
seen little gear finished to the last detail 
like yours. ‘ 

From the modern point of view your 
apparatus affords safety both from the 
electrical and mechanical standpoint, 
and the technical design of your manu- 
facture is, in fact, admirable.” 


2. “I ‘was much struck 
with your exhibit of high- 
voltage Apparatus in the 

Engineering Building.” 


3, “We have seen your fine 
exhibit at the British 
Empire Exhibition and 
are more than ever im- 
pressed with the fact 
that ycu are the right 
people.” 


4.“ 1 should like to send you 
my very warm congratula- 
tions on your exhibit at 
Wembley. It is certainly 
a splendid one and in my 
opinion is the best of its 
kind in the Palace of 
Engineering.” 
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ELECTRIC SHADES. 


These beautiful patterns are representative examples of the 
artistic type of glassware produced by the House of 
Welsbach for electric lighting requirements. Perfection 
of design is allied to a harmony of colouring which 
enhances, rather than interferes with, their lighting efficiency, 
We shall welcome the opportunity to 
send you our new Catalogue of 


Welsbach Electric Appliances and 
Fittings on receipt of your enquiry. 


THE WELSBACH LIGHT CO., Ltd., 


Welsbach House, King’s Cross, 
LONDON, W.C.1. 


First-class material, low prices 
and quick delivery have been 
duly rewarded by big sales. 


Let us quote you and 
send Samp’es of our 


V.LR. CABLE, 
FLEXIBLES, BELL WIRE, 
ADHESIVE & RUBBER TAPE, 

ETC., ETC. 


Cables in every variety can also 
be supplied. 


FOSTER ENGINEERING CO., LTD., 
PLEASE WRITE FOR PARTICULARS Wimbledon, S.W. 19. 

OF OUR “APEX” SWITCHGEAR, Te'ephene : Telegrams : 
TRANSFORMERS, LANTERNS, AND Wimbledon 1800 (3 lines). “ Fosteraco, Wi ble, London. 


REFLECTOR FITTINGS FOR GAS. Branches : Glasgow, Newcastle, Leed Birmingham. 
FILLED LAMPS. Sheffield, S. Wales. 
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Ye CANT CANT CAL HH SAX CATT 


Telephone Telegrams: ee 
™ ENDICATORS Nd 
a @ATIERIES WHOLESALE ELECTRICAL Q 
MANUFACTURERS, 


WE COULD SELL YOU 


A BELL ror 


ls. 6d. : 
BUT WE WON'T 
. BECAUSE WE HAVE A REPUTATION THAT WE WISH TO KEEP. = | 
S THE BELL WE DO SELL IS GOOD VALUE FOR MONEY 
bd AND CHEAPER IN THE END. 


Many a SAX ELECTRIC BELL installed over TWENTY YEARS AGO is giving reliable and efficient service to this day. 
This lasting British quality characterises all SAX Specialities—whether Bells, Accessories or Fittings. 


A few specimens of work produced in our 
press department. We are always ready to 
quote for similar articles and to supply tools 
when necessary. 


We specialise in turning Brass and Steel 
Screws and Machined Parts and Acces- 
sories of all descriptions. 


All cheques and postal orders should be crossed and 
made payable to “ The Ormond Engineering Co."’ 


Write for our New (1925) Catalogue & Trade Terms. 
25 years’ British Manufacturing Experience. 


ORMOND 


ENGINEERING CO., 


199-205, Pentonville Road, 
King’s Cross, London, N. |. 


Telegrams - - ‘*Ormondengi, Kincross."’ 
Telephone - Clerkenwell 9344 (3 lines). 


Factory: Whiskin Street, Clerkenwell. 


Dd 24*High Street, New Oxford Street London W.C2. 
ee ee 
Y WY, e 
Wy YTV / y 
Fa 


2 0427) 2 04ND: 
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Quality 


FOR EVERY ELECTRICAL PURPOSE. 


We are SPECIALISTS in 
producing PORCELAINS 
to Customers’ particular 

requirements. : 


Ensure obtaining the very highest grade 
Porcelains, by sending your enquiries 
with Blue Prints to— 


The ELECTRIC & ORDNANCE ACCESSORIES C* I 


(Proprietors : VICKERS LIMITED). 


HAVELOCK AND SHELTON POTTERIES, HANLEY, STOKE-ON-TRENT. 
Telegrams: E.O.A. HANLEY. Telephone : HANLEY 63. 


London Ofice: VICKERS HOUSE, BROADWAY, LONDON, S.W. 1. 
Telephone: VICTORIA 6900. 


Please address all communications te HANLEY. 


ERLUME, uw ONE-PiEcE DIFFUSER. 


“SUNLIGHT WITHOUT GLARE OR SHADOWS.” 


This Unit is the latest addition to our range of 
“One-Piece”. Lighting Fittings, and represents the 
most recent advance in the manufacture of scientific 


illuminating glass. 
“PERLUME’” gives a distinctive lighting effect with 


absolute minimum absorption of the flux of | ght, due 
to the special 3-ply construction of tte glass. 


AVAILASLE IN 10, 12, 14 & 16 ins. DIAMETER. 
Prices from 24/- complete (subject). 


Order a sample fitting and ask for a copy of our booklet dealing 
with this and other “Commercial Lighting Fixtures.” 


Sloan 


8, 10 & 12, GOLDEN LANE, LONDON, E.C.1. 


Branches : 
MANCHESTER, EDINBURGH, GLASGOW AND BRISTOL. 
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THE ELECTRICAL REVIEW. 


A 
Suggestion 


for 


Increasing 


Business. 


Use 


GREENGATE 
CABLES 


Manufactured by— 


THE GREENGATE & IRWELL RUBBER CO., Ltd., 


Greengate Cable Works, MANCHESTER. 
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Telegrams: “‘ QUALITY, Worcester.” 
Telephone No. 160 Worcester. 


IMPROVED | 


Feeder Pillar Casings. 


Contractors to H.M. Government. 
Established 1814. 


divided 
up 
interiors, 
&c., &c., 


for 
Doors 
and 


Frames 
for 
Brick 
Chambers. 


No. 1326. Registered Design. 


We have brought out this excellent Feeder Pillar in the seventeen standard s zes as set out below in order to 
meet all ordinary requirements. 


These Casings are of very nice appearance, are made up of thoroughly good castings, and are very efficiently 
ventilated. Each Pillar is provided with doors, hung on massive ornate malleable iron hinges pivotted on § in. dia. 
Brass Pins, and each door is fitted with a good Brass Lock. Sizes up to and including Size 4 have their door 
openings closed in by single doors, the openings in the larger sizes being closed in with multiple doors. The under- 
ground root part of all sizes measures 15 inches high and can be made detachable a: a reasonable extra. 


Car Opingnot Doom, 


Inside Dimensions. 


12 ins. 83 15 ins, 
x 14 ins. Hae 383 x 15 ins. 
12 ins. 83 x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 3 
x x 
x x 7 
x x § 
x 
x x 
x x 
x 


ENQUIRIES SOLICITED. 


HARDY & PADMORE, Limiteb, 


ONLY ADDRESS: WORCESTER, ENGLAND. 


an 
XXXV 
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| 

2) 45} ins. 
” 2 eee 21 
» eee 2] 
” 2b 2: 
» eee 49 ins. 
3a 25 
one 3 
» 3b 49% ins. 
” 4 eee 
” 8 4: 
” 3 614 ins. 
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Ross Courtney & Co., ... Sup.9 
Rudkin, J. B. 
Ruston & Hornby, Sup.2 
Ryman, F., & Co.... ose 
Sadia .. Sup. 4 


Co. 
Sankey, Joseph, & Sons, ‘Lta. 
St. Helens Cable hea Rubber 


Simmonds & Stokes, Ltd. 


Ltd. .. 
Sloan Electrical Co.,Ltd. 
Small Power Dynamo & Motor 


Ltd. 

| Smith, Frederick, & Co., Lid... 
| Smith, J. & W.B., Ltd. ... 

| Solenoid Regulator Co. . 


Stanley Engineering Co., 
| Stella Conduit Co., Ltd. 
Sterling Telephone & Electric 
Su 


Supra Electrical Co., Ltd. -. xiii 
Sutcliffe Bros. & Bryce, Ltd. 
Switchgear and Cowans, Ltd. 


Underwood (Mer.), Ltd. 
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BRITISH EBONITE 


=, RODS, TUBES, SHEETS, MOULDINGS, & 
“= ACCUMULATOR BOXES, PUMP RINGS, &c. “4, 
EBONITE FOR WIRELESS A SPECIALITY. 


PROMPT DELIVERIES FROM STOCKH & TO ORDER. 


AIR AND GAS 
COMPRESSORS 


AND 


DAMP SITUATIONS 


REQUIRE 


DAMP RESISTING 
CABLES. 


PERNAX 


MEET THIS DEMAND. 


ARE SPECIALISTS 
IN THE MANUFACTURE OF 
COMPRESSED AIR PLANT FOR ALL 
PURPOSES—SEND US PARTICULARS OF 
YOUR REQUIREMENTS OR 
WRITE TO DEPT. ‘D’ 
FOR LEAF- 
LETS. 


SOLE MANUFACTURERS : 


THE NEW GUTTA PERCHA Co., 


Ltd 
GREENWICH, S.E. 10. 


Telephone : Telegrams : “ GUTTASHEA, GREEN, LONDON.” 
GREENWICH 5659. 
(ESTABLISHED 1902.) 


REAVELL 


& CO., LTD., 
Ranelagh Works, 


IPSWICH. 


Telegrams : 

Reavell, ipswich. 
Telephone : 

324-5 ipswich. 


INSPECTION & INSURANCE 
OF ELECTRICAL PLANT. 


BRITISH ENGINE, BOILER & ELECTRICAL 


INSURANCE Co., Ltd., 
24, Fennel Street, Manchester. 56, Kingsway, London, W.C. 2. 


Surweyors Resident in Principal Towns. 
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CLASSIFIED INDEX OF ADVERTISEMENTS, 


The names of Advertisers whose Announcements are ordered for a series are entered under any one Heading in this Index 
Free of Charge, but if repeated under existing headings Is. per Week is charged for each additional entry. 


Accessories. 
Acme Production Co. 
Acton Tool and Engineering Co. 
Batteries, Ltd. 
Brebin & Bowden, Ltd 


Fairless Engineering Supplies Co.,Ld. 
Falk, Stadelmann & Co., Ltd. 
Foster Engineering Co., Ltd. 
General Accessories Co., Ltd. 
General Electric Co., Ltd. 
Improved Appliances, Ltd. 
Lodge Fittings Co., Ltd. 
Lundberg, A. P., & Sons. 
McConnell & Co., Ltd. 
Metro-Vick Supplies, Ltd. 

Newey Bros., Ltd. 

Rawlplug Co. 

Ryman, Frederick, & Co. 

Sax, Julius, & Co., Ltd. 

Shaw, J., Son & Greenhalgh, Ltd. 
Simplex Conduits, Ltd. 

Supra Electrical Co., Ltd. 
Wholesale Fittings Co., Ltd. 
Wootton & Co., Ltd. 


Accumulator Acid. 
Berk, F. W., & Co., Ltd. 
Branwell. Arthur, & Co., Ltd. 

Air Compressors. 
British Thomson-Houston Co., Ltd. 
Consolidated Pneumatic Tool Co.,Ld. 
Lacy-Hulbert & Co., Ltd. 
Reavell & Co., Ltd. 

Air Filters. 

Ozonair Ltd. 
Premier Cooler & Engineering Co.,Ld 
Visco Engineering Co., Ltd. 


General Electric Co., Ltd. 
Lancashire Dynamo & Co.,Ltd. 
Newton Bros. (Derby), Ltd. 
ms, C. A., & Co., Ltd. 
Peebles (Bruce) & Co., Ltd. 
Aluminium. 
British Aluminium Co., Ltd. 


Arc Lamp Couplings, Winches, &c. 
London Electric Firm. 


Armature Repairs. 
Collins Electrical Co., Ltd. 
White Jacoby & Co. 
Asbestos. 
Asbestos & Mineral Corp., Ltd. 


Auctioneers and Valuers 
(Mechanical). 
Kirk (Wheatley), Price & Co. 


Automatic Liquid Scale and Indicator. 
Avery, W. & T., Ltd. 


Batteries (Primary). 
General Electric oo. Ltd 
India Rubber, G. P. & T. Ww. Co., Ltd. 


Batteries (Storage). 
Accumulator Makers Association. 
Aecumulators of Woking, Ltd. 
Chloride Electrical Storage Co., Ltd. 
D.P. Battery Co., Ltd. 

Fuller’s United Electric Works, Ltd. 
Hart Accumulator Co., 

Premier Accumulator Co. (1921), Ltd. 
Pritchett & Gold and E.P.8. Co., Ltd. 


Bros. 
Tudor Accumulator Co., Ltd. 


Battery Charging Boards. 
Mickelwright, Ltd. 


Bells. 
General Electric Co., Ltd. 
Gent & Co., Ltd. 
Sax, J., & Co., Ltd. 
Belting, 
Dermatine Co., 
India Rubber, G 
Jardine, J., Ltd. 
Bitumen. 
Berry, Wiggins & Co. 
Blotter Press Paper. 
Angel, H. Reeve, & Co., Ltd. 
Blowers (Portable Electric). 


Consolidated Pnuematic Tool Co.,Ld. 
Lacy-Hulbert & Co., Ltd. 


Boiler Coverings. 
Sutcliffe Bros. & Bryce, Ltd. 
Boiler Feed Regulators. 


T. W.Co., Ltd. 


Crosby Valve and Engineering Co., 


Ltd. 
Boiler 
Gilman, F., B.S.T., Ltd. 
Boilers (Watertube). 
Yarrow & Co., Ltd. 
Books. 
Contract Journal. 


Rentell, 8., & Co., Ltd. 
Spon, E. & F, N. 


Boosters. 
Chloride Electrical Storage Co., Ltd 


| 


Cables. 
(Bee Wire covered.) 
Candle Lamps. 
Huntalite, Ltd. 
Carbons. 


General Electric Co., Ltd. 
McGeoch, W., & Co., Ltd. 


Casing - Capping. 
Harris, J. F. & 
Wilesmith, 200. Ltd. 


Centrifugal Oil Purifier. 
Empson Centrifugals, Ltd. 


Circuit Breakers (Automatic). 
Bertram Thomas. 
British Thomson-Houston Co., Ltd. 
Ellison, George. 
Erskine, Heap & Co., Ltd. 
General Electric Co., Ltd. 
Igranic Electric Co., Ltd. 
Veritys Ltd. 


Clocks (Electric). 
Gent & Co.. Ltd. 

Coal Dust Firing. 
Simon-Carves, Ltd. 


Coal Meters. 
Lea Recorder Co., Ltd. 


Commutators. 
Waitiliff Co. 
Westminster Engineering Co., Ltd. 


Commutator Grinders. 
Phillips, J., & Co. 


Condenser Tubes (Brass). 
Clifford, Chas., & Sons, Ltd. 
Yorkshire Copper Works, Ltd. 


Condensers (Static). 


British Insulated & Helsby Cables,Ld 
Telegraph Condenser Co., Ltd. 


Condensing Apparatus. 


Cole, Marchent & Morley, Ltd. 
Mirrlees, Watson Co., Ltd. 
Conductors (Aluminium). 

British Aluminium Co., Ltd. 
Conduits. 

Credenda Conduits Co., Ltd. 

Electrical Conduits, Ltd. 

General Electric Co., Ltd. 

Key Engineering Co., Ltd. 

Metallic Seamless Tube Co., Ltd. 

Pelican Electric, Ltd. 

Simmonds & Stokes, Ltd. 

Simplex Conduits, Ltd. 

Stella Conduit Co., Ltd. 

Tarmac 

Walsall Hardware Mfg. Co., Ltd. 


Controllers. 


Bertram Thomas. 

British Thomson-Houston Co., Ltd. 
Electric Control, Ltd. 
Electro-Mechanical Brake Co., Ltd. 
Ellison, George. 

Etchells, Congdon & Muir, Ltd. 
General Electric Co., Ltd. 

Holme, E., & Co., Ltd. 

Igranic Electric Co., Ltd. 

Viasto, Clark & Watson., 

Veritys Ltd. 


Converters (Motor). 
A.C.E.C. (Ateliers de Constructions 
Electriques de Charleroi). 
Electro Dynamic Construction Co. 
Ltd. 
Newton Brothers (Derby), Ltd. 
Peebles (Bruce) & Co., L’ 


Cooling Towers. 
Visco Engineering Co., Ltd. 
Worthington-Simpson, Ltd. 

Couplings. 
Jardine, J., Ltd. 

Current Limiters. 
Chamberlain & Hookham, Ltd. 
Electrical Utilities, Ltd. 
Igranic Electric Co., Ltd. 

Dimmers. 

Igranic Electric Co., Ltd. 
Mickelwright, Ltd. 
Walters (Austin) & Co. 

Dipping Acid. 
Berk, F. W., & Co., Ltd. 

Distilled Water. 

Berk, F. W., & Co., Ltd. 


Waited Jacoby & & Co., Ltd. 
CONTINUED 


British Thomson-Houston Co., Ltd. 

Canning & Co., Ltd. 

Crompton & Co., Ltd. 

Crypto Electrical Co., Ltd. 

Cutting Bros., 

Electric Co., Ltd. 

Dynamic Construction Co., 
td. 

Electromotors, Ltd. 

General wen Co., Ltd. 

Hall, J. P., 

Lancashire A & Motor Co., La 

McClure & Whitfield. 

Newton Bros. (Derby), Ltd. 

Peebles (Bruce) & Co., Ltd. 

Ransomes, Sims & Jefferies, Ltd. 

Rees Roturbo Mfg. Co. 

Small Power Dynamo & Motor Co.,Ld. 

Veritys Ltd. 


Earthing Clips. 
Balmford, W. 
Hann & Ingle. 
Ryman, F., & Co. 

Ebonite. 

British Ebonite Co., Ltd. 
Carson, M. 
Dexine, Ltd. 
ee and Ebonite Mfg. Co., 


Ltd. 
India Rubber, G. P. & T.W. Co., Ltd. 
Lowenadler, F. W. 

Electric Drills. 
Westminster Tool & Electric Co.,Ltd. 
Wolf, 8., & Co., Ltd. 

Electric Heating. 
Carron Company. 
Electric Fires, Ltd. 
Igranic Electric Co., Ltd. 
May & Padmore, Ltd. 
Premier Electric Heaters Ltd. 
Electric Washing Machines. 

Duncan Watson & Co, 

Electrical Accessories. 


Walters (Austin) & Son. 
Electrical Soldering Irons. 

Browning’s Electric Works. 

Igranic Electric Co., Ltd. 


Electricity Meters. 
Allen West & Co. 
Bastian Meter Co., Ltd. 
Bertram Thomas. 
Chamberlain & Hookham, Ltd. 
Ferranti, Ltd. 
General Electric Co., Ltd. 
Metropolitan- Vickers Elect. Co., Ltd. 


and Contractors 
(Electrical). 
Adamson, D., & Co., Ltd. 
British Thomson-Houston Co., Ltd. 
Clarke, Chapman & Co., Ltd. 
Electro Dynamic Construction Co., 


Electromotors, Ltd. 

English Electric Co., 

General Electric Co., 

India Rubber, G. P. & 7” w. Co., Ltd. 

General Electric Co. 
(Ine. 

Johnson & Phillips, Ltd. 

Moy, E. F., L 

Peebles (Bruce) & Co., Ltd. 

Veritys Ltd. 

Western Electric Co. 

Electric International 


Engines (Gas). 
Hindley, E. 8., & Sons. 

Engines (Oil). 
Consolidated Pneumatic Tool Co.,Ld. 
Hick, Hargreaves & Co., Ltd. 
Mirrlees, Bickerton & Day. 

Plenty & Son, Ltd. 
Ruston & Hornsby, Ltd. 
Vickers-Petters, Ltd. 


Engines (Steam). 
Bumsted & Chandler, Ltd. 


Reavell & Co., Ltd. 
Sisson, W., & Co., Ltd. 


Exhibitions. 
British Industries Fair. 


Extruded Metals. 
MoKechnie Bros. 


Fans. 
Bumsted & Chandler, Ltd. 
Davidson & Co., Ltd. 
General Electric Co., Ltd. 
Hogan & Wardrop. 
Leach, S. G., & Co., Ltd. 
Marelli, E., & Co., Ltd. 
Metro-Vick Supplies, Ltd. 
Musgrave & Co.. 
Simon Carves, Ltd. 


Feedwater Treatment. 
Weir, G. & J., Ltd. 


ON PAGE XL. 


Dacier, Ltd. 
Diamond Fibre Ltd, 
Mosses & Mitchell 


Fittings (Electric Light). 
Benjamin Electric, Ltd. 
British Thomson-Houston Co.. L.:d, 
Dorman & Smith, Ltd. 
Drake & Gorham Wholesale, i, 
Engineering & Lighting Equ)) ment 


Foster Engineering Co., Ltd. 
Genera! Electric Co., Ltd. 
Imperial Lighting Co. 
Martelli, A. 
Metro-Vick Supplies, Ltd. 
Osler. 


| Richson & Co. 


Simplex Conduits, Ltd. 

Smith, J. & W. B., & Co. 

Tucker, J. H., & Co., Ltd, 

Veritys Ltd. 

Webber, J. M., & Co., Ltd. 
Forgings. 

Electro Mechanical Brake C: 

Jenkins, R. 

McGregor & Co., R. 


Furnaces. 


Ltd. 


| Turbine Furnace Co., Ltd, 


Few 
Bill, 8., & Co., 
Midland Electric’) Mig. Co., Ltd. 
Parmiter, Hope & Sugden, Ltd. 
Simplex Conduits, Ltd. 
Veritys Ltd. 


Fuse Boxes. 


Bill, 8., & Co., Ltd 

Henley’s, W. T., Tel. ba Co., Ltd, 

Midland Electric Mfg. Co., Ltd. 

Moy, E. F., Ltd. 

Parmiter, Hope & Sugden, Ltd. 
Fuses. 

Bill, & Ltd. 

Donovan & Co. 

Erskine, Heap & Co., Ltd. 

Foster Engineering Co., Ltd. 

McGeoch, W., & Co., Ltd. 

Midland Electric Stig. Co., Ltd. 


Moy, E td. 
Parmiter, Hope & Sugden, Ltd. 
Gears. 


Wallwork, H., & Co., Ltd. 
Stone, J., & Co., Ltd. 


Generators. 


British Houston Co., Ltd. 
Broadbent, T. W., Ltd. 

Brush Electrical Engineering Co., Ld, 
Genera! Electric Co., 

Newton Bros. (Derby), Ltd. 


Glass. 
General Electric Co., Ltd. 
Underwood (Manchester), Ltd. 


Heating and Cooking Apparatus. 
Arora Co., The 
Bastian & Allen. 
Benham & Sons, Ltd. 
Bertram Thomas. 
British Electric Transformer Co., Ld. 
Carron Co. 
Credenda Conduits Co., Ltd. 
Electric Heating Co. 
Electric Heating & Hardware, Ltd 
General Electric Co., Ltd. 
Hotpoint Electric Appliance Co.,Ltd. 
Igranic Electric Co., 
Jackson Elec. Stove 
Low, A., & Sons. 
Metro-Vick Ltd. 
Sadia 
Sullivan, H. W., Ltd. 
Welsbach Light Co., Ltd. 


Hydrochloric Bok (Mur.-Ac.-Spir. 


Berk, F. W., & Co., Ltd. 
India Rubber. 
India Rubber, G. P. & T. W, Co., Lt. 


Instruments (Measuring). 
British Thomson-Houston Co., Ltd 
Cambridge Instrument Co., L 
Carbic, Ltd. 

Edison Swan Electric Co., Ltd. 
Elliott Bros. (London), Ltd. 
Erskine, Heap & Co., Ltd. 

Everett, Edgcumbe & Co., Ltd. 
Evershed & Vignoles, Ltd. 

Ferranti, Ltd. 

General Electric Co., Ltd 

India Rubber, G. P. & T. W. Co., Ltd. 
Johnson &-Phillips, Ltd. 

Kelvin, Bottomley & Baird, Ltd. 
Vickers Elec. Co., Ltc 
Moy, E. F., Li 

Nalder Bros. & Thompson, Ltd. 
Phillips, J. W. & C. J. 

Record Electrical Co., Ltd. 
Stonebridge Elecl. Co. 

Walsall Electrical Co., Ltd. 

Weston Electrical Instrument Co.,Lé 
White Electrical Instrument Co. 


Insulating Beads. 
Holder-Harriden, Ltd. 
Taylor, Tunnicliff & Co., Ltd. 


Nor 


Dynamos. Fibre. 
Austin & Hayes. 
: Carson, F. M. 
4 Béuttell, A. W., Ltd. 
4 Cables Accessories Co., Ltd. 
‘i Crabtree, J. A., & Co., Ltd. 
| 
| 
| 
AL 
NO 
‘AL 
{ AL 
i BA 
| MI 
: Alternators. FR 
Brook, E., Ltd. 
ee Crompton & Co., Ltd. HI 
ey McGeoch, W., & Co., Ltd. 
= | Electrical Signs. 
| | 
Conveyors. 
Works. 
| | W | 
| | 
| 
| | 
: | Dry Cells. | 
Morris, J. R. “7 
Dynamo Brushes. 
British Thomson-Houston Co., Ltd. 
. Sturtevant Engineering Co. Ltd. 
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MANUFACTURERS 
OF THE 


WOODESON 


(PATENT) 


AND RECUGNISED BY BOILER POWER USERS 


ALL heating tubes perfectly straight. 

NO joints exposed to heat of furnace gases. 
‘ALL parts of boiler free to expand. 

{ ALL heating tubes same length. - 

i BASY removal and replacing of tubes. 
MAXIMUM steam release area. 

MINIMUM deposit in tubes. 

FREE access to all parts. 

HIGHEST efficiency. 


LONDON OFFICE: 


SEND FOR CATALOGUE. 


WATER-TUBE BOILER. 


THE CLAIMS OF THIS BOILER HAVE BEEN FIRMLY ESTABLISHED 


THE ADVANTAGES cumen arz.— 


116, Fenchurch Street, E.C.3. 
Telep. No. ; 4251 Avenue. Teleg. Address : “‘ Cyclops,” Fen, London. 


GENERAL AND ELECTRICAL ENGINEERS 
AND BOILERMAKERS. 


VICTORIA Works, GATESHEAD. 


Telegrams : 


*Cyrctops,” Gateshead. 


LIMITED. 


Telephones : 


Gateshead 773 (4 lisne). 


ENQUIRIES SOLICITED. 


2 Woodeson Patent Water-Tube Boilers in Course of Erection, 


BELLEROID 


MOULDED INSULATORS 
AND SHEETS. 


Non-Hygroscopic, High Dielectric Strength, 
Unaffected by Heat or Sunlight. 
In Black, White or Many Colours. 
No Surface Leakage. 


INSULATORS FOR 


WIRELESS RECEIVING SETS 


A SPECIALITY. 
All British Made. 


Note New Address: 
Manufactured by— 


BARRETT & ELERS, 


DACE ROAD, OLD FORD, LONDON, E.3. 


Telephones : East 887 and East 449. 


London Sales Agents :— 
HARWELL, Ltd., 28, John St., Theobald’s Road, W.C. 1. 


erywhere as the finest enamelled 


L. 


made 


m. 


of high dielectric and tensile 
Bakelite in Sheets, 
Presspahn, Leatheroid 


ENAMELLED 
COPPER WIRE 


consistent and uniform as to diameter 
insulation. One piece to the reel S.” is recognised 
insulated wire for 


MAGNETOS, TELEPHONES, LOUD SPEAKERS, 
etc., etc. Large stocks carried of sizes from 30 to 38 S.W.G. 


————(QTHER PRODUCTS 


Silk and Cotton Covered Wires 
Aerial Wires 
Flexibles, Telephone Cords 
Gold/Silver Alloy Contacts 
Test Clips and Terminals 


S. 


INSULATING 
TUBING 


in sizes from 


m. to 50 m.m. 


bore, for high and low tension purposes 
Insulating Varnished Silk, Cloth, 
Paper and Tapes (bias and straight cut) 


strength 


Rods, etc. 
and Fibre 


Trade Mark 


THE L.P.S. ELECTRICAL CO., | 


AVENUE ROAD, ACTON, LONDON, W.3. 


Telephone : —Chiswick 1920 (2 lines). 


Telegrams :—‘‘ Engineyor, Act, London.’ 
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Insulating Material. 
Barrett & Elers, Ltd. 
Birkbys. 
Carson, F. M. 
Dacier, Ltd. 
Blee. & Ordnance Accessories Co.,Ltd. 
General Electric Co., Ltd. 
Gittings & Hills, Ltd. 
Hobdell, Way & Co., Ltd. 
India Rubber, G.P. & T.W. Co., Ltd. 
Ieco Rubber and Waterproofing Co., 


Ltd. 
Litholite Insulators, Ltd. 
L.P.8. Electrical Co. 
Lorival Mfg. Co. (1921), Ltd. 
Mica and Micanite Supplies, Ltd. 
Mica Co., 
Micafil 
{Lionel) & Co. 
Scanlan. 
Siluminite Insulators Co., Ltd. 
Spicers, Ltd. 
Taylor & Petters, Ltd. 
Tullis, Russell & Co., Ltd. 


Insurance. 


British Engine, Boiler and Electrical 
Insurance Co., Ltd. 


Interceptors. 
Hunslet Engine Co., Ltd. 


Ironclad Switchgear. 

Berry’s Electric, Ltd. 

Bill, 8., & Co., Ltd. 

British Thomson-Houston Co., Ltd. 
Bllison, George. 

irskine, Heap & Co., Ltd. 

Foster Engineering Co., Ltd. 
General Electric Co., Ltd. 

Igranic Electric Co., Ltd. 
Metropolitan-Vickers Elec. Co., Ltd. 
Midland Electric Manufacturing Co. 
Parmiter, Hope & Sugden, Ltd. 
Reyrolle, A., & Co., Ltd. 

Vineent Switchgear Mfg. Co. 


Jacks (Lifting). 
Consolidated Pneumatic Tool Co.,Ld. 
Junction Boxes. 

Thornton, W. R., & Sons, Ltd. 


Lamp Holders. 


General Electric Co., Ltd. 
Western Electric Co., Ltd, 


Lamp Shades. 
Excelsior Shade Mfg. Co. 


Lamps (Arc). 
General Electric Co., Ltd. 


Lamps (Carbon and M.F.). 


British Thomson-Houston Co., Ltd. 
Condor Lamp (Gt. Britain), Ltd. 
Cryselco, 

Dawson, E., & Co. 

Drake & Gorham Wholesale, Ltd. 
Foster Engineering Co., Ltd. 
General Electric Co., Ltd. 

Leeds Flint Glass Co., Ltd. 

Lelios Lamp Co., Ltd. 

Metro-Vick Supplies, Ltd. 

Siemens & English Electric Lamp 


Co., Ltd. 
Sloan Electrical Co., Ltd. 
Lamps (Portable). 
Heyes & Co., Ltd. 


Lathes. 
Churehill, C., & Co., Ltd. 


Lead Smelters. 
Pass, Capper, & Son. 


Lighting Sets. 
Armstrong, Sir W. G., Whitworth & 
Co., Ltd. 
Boulton & Paul, Ltd. 
Capel & Co. 
Oity Electrical Co. 
General Electric Co., Ltd. 
Kohler Co., Ltd. 
Turner, S., Ltd, 


Machine Tools. 
‘Paylor & Challen, Ltd. 


Magnets (Lifting). 
Igvanie Eleetric Co., Ltd. 
Sheffield Steel Products, Ltd. 


Mica. 
Birmingham Mica Co. 
British Mica Co., Ltd. 
Dacier, Ltd. 
Maleolm & Allan, Ltd. ™ 
Mica and Micanite Supplies, Ltd. 
Miea Manufacturing Co., Ltd. 
Taylor & Petters, Ltd. 
Vandervelde, L. 
Wiggins, F., & Sons. 


Motor Starters and Controllers. 
Bertram Thomas. 
British Thomson-Houston Co., Ltd. 
Brookhirst Switchgear, Ltd. 
Blectro-Mechanical Brake Co., Ltd. 
Bllison, George. 
Erskine, & Co., Ltd. 
Geipel, Wm., & Co. 
General Electric Co., Ltd. 


Motor Starters & Controllers.— Con. 


Igranic Electric Co., Ltd. 
Metropolitan Vickers Elect. Co., Ltd. 
oy, E. F., 

Rudkin, J. B. 
Small Power Dynamo & MotorCo.,Ld. 
Solenoid Regulator Co. 
Veritys Ltd. 

Motors. 


BritishCentral Electrical Co., Ltd. 

British Thomson-Houston Co., Ltd. 

Brittain’s Electric Motor Co. 

Broadbent, T. W., Ltd. 

Brook, E., Ltd. 

Bull Motors, Ltd. 

Century Electric Co. 

Charton, T. Harding, & Co., Ltd. 

Crompton & Co., Ltd. 

Crypto Electrical Co., Ltd. 

Cutting Bros., Ltd. 

Electrical Power Engineering Co. 
(Birmingham), Ltd. 

ti ; 


Electromotors, Ltd. 

Fair, W. D., & Co. 

General Electric Co., Ltd. 

Green, Horace, & Co., 

Hall, J. P., & Co., Ltd. 

Higgs Bros. 

Howells & Co, 

Ingleby & Co., Ltd. 

Keighley Electrical Eng. Co., Ltd, 
Lancashire Dynamo & MotorCo.,Ltd. 
Leach, 8. G., & Co. 
Mackie, W., & Co. 
Mather & Platt. 
Mavor & Coulson, Ltd. 

McClure & Whitfield. 

McGee, W., & Son, Ltd. 
Metropolitan-Vickers Elect. Co., Ltd. 
Newton Bros. (Derby), Ltd. 

Newtons of Taunton. 

Parkinson, F. A., Ltd. 

Peebles (Bruce) & Co., Ltd. 

Rees Roturbo Mfg. Co., Ltd. 

Royce, Ltd. 

Simplex Conduits, Ltd. 

Small Power Dynamo & Motor Co., 


Ltd. 
Sun Electrical Co., Ltd. 
Veritys Ltd. 
Wright Motors, Ltd. 

Motor Repairs. 
Burdette & 

Crewe, Allen & Co. 
White, Jacoby & Co., Ltd. 

Nitric Acid. 
Berk, F. W., & Co., Ltd. 

Oil Cans and Filters. 
Wells, A. C., & Co. 
Oils. 
Dick, W. B., & Co., Ltd. 
Wilcox, W. H,, & Co., Ltd. 
Oil Resisting Gaskets and Packings. 
Metallic Construction Co. 
Phosphor Bronze Sheets, &c. 
Clifford, Chas., & Son, Ltd. 
Pillars. 

Hardy & Padmore, Ltd. 


Pi 
Aiton & Co., Ltd. 


Plummer Blocks. 
Jardine, J., Ltd. 


Porcelain, China, &c. 
Bullers, Ltd. 
Leach, 8. G., & Co., Ltd. 
Macintyre, J., & Co., Ltd. 
Taylor, Tunnicliff & Co., Ltd. 


Power Presses. 


Bliss, E. W., Co. 
Ross, Courtney & Co., Ltd. 


Publicity Experts. 
Engineering Publicity Service, Ltd, 
Pulleys. 
Jardine, J., Ltd. 


Pulverised Coal Plant. 
Herbert, A., Ltd. 
Simon-Carves, Ltd. 


Pumps. 
Bumsted & Chandler, Ltd. 
Hall, J. P., & Sons. 
Lacy-Hulbert & Co., Ltd. 
Pulsometer Engineering Co. 
Rees Roturbo Mfg. Co., Ltd. 
Worthington-Simpson, Ltd. 


Receding Apparatus. 


Gent & Co. 
Gledhill-Brook Time Recorders, Ltd. 


Rectifiers. 
Hewittic Electric Co., Ltd. 
Power Rectifiers, Ltd. 


Resistances. 
Curtis Manufacturing Co. 
Walters (Austin) & Son. 
Resistance Wire. 
ne Pell Control, Ltd, 


. H., & Co.,Ltd. 


e 
Armature Winding Co., Ltd. 
British Electric Co. 


MISCELLANEOUS 


Rheostats. 
Bertram Thomas. 
British Thomson-Houston Co., Ltd. 
Electro-Mechanical Brake Co., Ltd. 
Igranic Electric Co., Ltd. 
Isenthal & Co., Ltd. 
Moy, E. F., Lt rd. 
Walters (Austin) & Son, ‘Lita. 
Zenith Manufacturing Co. 


Scrap Metal Buyers. 
Barnard, ig B., & Sons. 


Screws and Terminals. 
Armstrong, Stevens & Son, Ltd. 
Davis & Timmins, Ltd. 

L.P.8. Electrical Co. 

Moy, E. F., Ltd. 

Ormond Engineering Co. 
Ross, Courtney & Co., Ltd. 


Shafting. 
Jardine, J., Ltd. 
Slate. 
Ashford, Dunn & Co. 


Soldering Material. 
Fluxite, Ltd. 
Stampings. 
Harris, A. E., & Co., Ltd. 
Sankey, J., & Sons, Ltd. 
Turner Bros. 


Stokers. 
Bennis, E., & Co., Ltd. 


Sulphuric Acid. 
Berk, F. W., & Co., Ltd. 


Switch Blocks. 
West London Timber and Moulding 


Switch Cells. 
Croft Granite, Brick and Concrete Co. 


Switchboards. 

Berry’s Electric, Ltd. 
Bertram Thomas. 
British Thomson-Houston Co., Ltd. 
Drake & Gorham, Ltd. 
Ellison, George. 
Erskine, Heap & Co., Ltd. 
Ferguson, Pailin & Co. 
Foster Engineering Co., Ltd. 
General Electric Co., Ltd. 
Igranic Electric Co., "Lita 
Johnson & Phillips, Ltd. 

oy, E. F., Ltd. 
Park Royal Engineering Works. 
Power Equipment Co., Ltd. 
Switchgear & Cowans, Ltd. 
Veritys Ltd. 
Walsall Electrical Co., Ltd. 


Switches. 
Berry’s Electric, Ltd. 
Bertram Thomas. 
Bill, 8., & Co., Ltd. 
British Thomson-Houston Co,, Ltd. 
Cantie Switch Co., Ltd. 
Dorman & Smith, Ltd. 
Foster Engineering Co., Ltd. 
| General Electric Co., Ltd. 
Igranic Electric Co., Ltd. 
Johnson & Phillips, Ltd, 
Kartret Switchgear Co., Ltd, 
Lundberg, A. P., & Sons. 
McGeoch, W., & Co., Ltd. 
Metropolitan-Vickers Elect. Co., Ltd. 
Midland Electric Mfg. Co,, Ltd. 
Moy, E. F., Ltd. 
Nathan & Allen, Ltd. 
Reyrolle, A., & Co., Ltd. 
Sanders, W., & Co. 
Veritys Ltd. 
Wandsworth Electric Mig. Co., Ltd. 
Weekes, L., Ltd. 
Wilcox (Edward) & Co. 


Tank and Girder Work. 
Brady, F., & Co., Ltd, 


Tapes. 
L.P.S. Electrical Co. 


Telegraph Poles. 
Armstrong, Addison & Co. 
Burt, Boulton & Heywood, Ltd. 


Telephones. 
British L.M. Ericsson Mfg. Co., Ltd. 
General Electric Co., Ltd. 
Gent & Co., 
International Electric Co., Ltd. 
Relay Automatic Telephone Co., Ltd, 
Sterling Telephone & Electric Co,,Ld. 
Western Electric Co., Ltd. 

Time Switches. 

Wm., & Co, 
Gent & 
Horstmann Gear Co., Ltd. 
Venner Time Switches, Ltd. 

Tools, &c. 
Taylor & Challen. 


Tools (Portable Electric). 
Consolidated Pneumatic Tool Co.,Ld. 
Marryat & Place. 

White, Jacoby & Co. 


Tramway Supplies. 
British Mannesmann Tube Co., Ltd. 
British Thomson-Houston Co., Ltd. 
General Electric Co., Ltd. 
McGeoch 


Transformer Oil Filter Paper. 
Angel, H. Reeve, & Co., Ltd, 


Transformers. 

British Electric Transformer Co, 
British Thomson-Houston Co. Ltd, 
Ferranti, Ltd. 
Foster Engineering Co., Ltd. 
Genera! Electric Co., Ltd. 
Electric Const 

Igranic Electric Co., 
Johnson & Phillips, a 
Metropolitan-Vickers Elec. Cw., Ltd, 


cuction 


Tubular Sleeving. 
L.P.S. Electrical Co. 


Turbines. 
English Electric Co., Ltd. 
Fraser and Chalmers Eng. Works, 


Turbines (Steam). 
British Thomson-Houston Co., Ltd, 
Richardsons, Westgarth & Co., Ltd, 


Turbines (Water). 
Armfield, J. J., & Co., Ltd. 
Armstrong, Sir W. G. Whitworth 

and Co., Ltd. 
Gordon, J., & Co., Ltd. 


Vacuum Cleaners. 
Duncan Watson & Co. 
Electric Suction Cleaner Co. 
Gillespie & Beales. 


Vacuum Pumps. 


Consolidated Pneumatic Too! Co.,Lda. 
Lacy-Hulbert & Co., Ltd. 


Varnishes, &c. 
Crane, Fredk., Chemical Co., Ltd. 
Griffiths Bros. & Co. (London), Ltd. 
Pinchin, Johnson & Co., 
Sterling Varnish Co. 
Ventilation. 
General Electric Co., Ltd. 


| Matthews & Yates, Ltd. 


Veritys Ltd. 


Water Recorders. 
Gent & Co., Ltd. 
Gordon, J., & Co., Ltd. 
Lea”’ Recorder Co. 


Waterpower Engineers. 
W. G. Whitworth 


and Co., 


Welding. 
British Oxygen Co., Ltd. 
Whitecross Co., Ltd. 


Welding Machines (Electric). 
Consolidated Pneumatic Too! Co.,Ld, 


ysohms. 
“'M.P.” Electric WeldingMachinsCo, 
Wire (Covered). 


British Insulated & Helsby Cables 
Ltd. 


Cable Makers’ Association. 
Callender’s Cable & Construction “ 
Connolly (Blackley), Ltd. 
Concordia Electric Wire Co., Ltd. 


| Cressall Manufacturing Co. 


ANNOUNCEMENTS, 


Relating to Situations, Articles for Sale and Wanted, &c., appear on Sup. 21, &c. 


Enfield Cable Works, Ltd. 

Foster Engineering Co., Ltd. 

Fuller’s United Elec. Works, Ltd. 
Geipel, Wm., & Co. 

General Electric Co., Ltd. 

Glover, W. T., & Co., Ltd. 
Grammont, Ets. 

Greengate & Irwell Rubber Co., Lti., 
Hart Bros. 

Henley’s, W. T., Teleg. Wks. Co.,Ltd. 
Hooper’s Telegraph & 1.R. Wrks., Ld. 
India-Rubber, G.P. & T. W. Co., Lid. 
Johnson & Phillips, Ltd. 

Liverpool Electric Cable Co., Ltd. 
London Electric Wire Co., Ltd. 
L.P.S. Electrical Co. 

Macintosh Cable Co,, Ltd. 
McGeoch, W., & Co., Ltd. 
MeMillan, J., & Co. 

New Gutta Percha Co. 
Pirelli-General Cable Works, Ltd. 
Saxonia Electrical Wire Co., Ltd. 
Scott Insulated Wire re Ltd. 
Siemens Bros. & Co., 

St. Helens Cable & itubber Co., Ltd 
Union Cable Co., Ltd. 

Ward & Goldstone, Ltd. 

Western Electric Co., Ltd. 


Wire (Uncovered). 

Bolton, T., & Sons, Ltd. 
Johnson, —— & Morris, Ltd. 
Smith, F., & Co., Ltd. 

W ireless. 
Downs & Davies. 
Dubilier Condenser Co. (1921), Ltd. 
Fellows Magneto Co., Ltd. 
Graham, A., & Co. 
Igranic Electric Co., Ltd. 
Marconi Wireless Telegraph Co.,Ltd. 
Mullard Radio Valve Co., Ltd. 
Power Wireless. 
Radio Instruments, Ltd. 
Sloan Electrical Co., Ltd. 


Wiring Systems. 
Simplex Conduits, Ltd. 
Wood Turning. 
Caxton Wood Turnery Co, 
X-Ray Apparatus, &c. 
Medical Supply Association, Ltd. 
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THE ELECTRICAL REVIEW. 


Phones 
with 


“Repeat 


ONE pair cf Ericsson 
Retail Prices : ‘Phones sells many more 
120 chms ... 24/@ ~~ through the recommendation 
of their sensitivity and general 

2000 , 25/6 

4000 , ... 26/6 
It's up to you as a keen retailer 
to take advantage of this sales- 
producing Ericsson telephone 

efficiency. 


“He 
ally tested your THE BRITISH LM. ERICSSON 
make against "FT MANUFACTURING CO., LTD., 
‘ther ‘famous ” 67/73, Kingsway, London, W.C. 2. 
makes and find 


Ericsson’s ¢ he 


A compensator or other 
current limiting device 
is unnecessary with 


= 


Orders” 
bd e Automatic Start Induction 
them. 


MOTORS 


single-throw switch is 
all that is necessary to effect 
a start, and fuses which 
will protect the motor while 
running and carrying its 
load will usually be suffi- 
cient for starting. 


Temperature Rise 
not more than 40 
Centigrade. 


These features especially 
adapt this motor to remote 
and automatic control in- 
stallations. 


The 30 HP. 
Motor. 


Manufactured by 


CENTURY ELECTRIC COMPANY, 
ST. LOUIS, MO., U.S.A. 


Sole British Agents— 


SWEDISH ftecreic LIMITED, 


5, CHANCERY LANE, W.C. 2. 
Sales Manager: R. A. MARPLES. 
Telegrams: ‘ Autosyncro, Fleet, London.” Telephone: Holborn 1703, 


to the possessor of our CATALOGUE. 


SECTION I contains particulars, dimensions 


up to 5 KVA. 
POST FREE WITH DISCOUNT SHEET ON RECEIPT OF 


tances, and 


—in the selection of a RESISTANCE is always at hand 


Types of Resistances in over 1,000 different ranges. 
SECTION II gives full particulars of Small Transformers, 


Front and Back of Board 
Field Regulating Resis- 


suitable for :— 


Battery Charging, 
: Wireless, 
: Dimming, 
| Current Regulation, 


— Test-Room use, 
a tor every e 


, etc., of 40 


TRADE CARD. 


many types 


and 
lectrical purpose. 


ZENITH WORKS: VILLIERS RD 
WILLESDEN GREEN~LONDON nwa. 
Contractors Yo, HM ably Nar Office, Roar Office LOL 

Telegrams 


Telephone: 
WILLESDEN 4087.8. “VOLTAOHM, WILLROAD, LOXDON, 
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We dont suppose thal anyone 
Wu want look at cur adwt 
With, the Jovial Season sonear 
Rut as you have dong Ao 

Pleare accept cuv Beat 

Far a Chrutmado 

New Year 

[S far as our work is Concerned 

You cam lake the latter for qramled 
St HELENS CABLE + RUBBER CoLOSLOUGH . 


SUPRA ELECTRICAL Cor 


SUPRA “A” 


HIGHEST GRADE ACCESSORIES. 


Insulation problems 
do not exist 
when “ Elo”’ is used. 


The dielectric strength of “Elo is SWITCH PLUGS” 

30/40,000 volts A.C. on }-in. thickness HAVE 

—heat resistance up to 40 F.— tensile THE SAME MOVEMENT 

strength 4000-5000 Ib. per sq. in. AS THE 

“Elo” is totally unaffected by acids, SUPRA “A” SWITCH 

fumes, water, &c., and it can be ; 

moulded accurately to any shape 

desired. 

These are just five points illustrati 

the wonderful properties of “ Elo.” 

Others showing how insulation = 
in 


— ‘SWITCH PLUGS, 
5 amp. & 10 amp. 


All 
finishes 
IN STOCK. 


re : Let us send you prices of ail 
we our high quality accessories. 


for dielectric strength. 
The benefit of years of research and Perfect in every detail. 


experiment is al your service We The Su ‘as 
pra Switch is su ied 
gon as by us to more than a dozen 


BIRKBYS, Supply Authorities and to innumer- 


LIVERSEDGE, Yorkshire. able discriminating Contractors. 


‘ 


OXFORD S' LONDON.w.1. 
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THE ELECTRICAL REVIEW. 


Gonverters 


Hand Operated, 
Remote Controlled, 
or Fully Automatic. ie 


— 


2312 
Three 500-kW Motor Converters in a Sub-Station of the Mersey Docks and Harbour Board. 
(Eleven Sets Supplied.) 


We also manufecture @. The Motor Converter is an ideal machine for 


Sub-Station work on account of its high efficiency, low _main- 


tenance costs, and its great stability when dealing with heavy 


overloads, or sudden vatiations in loads, such as is obtained 
Dynamos, Alternators, in traction service. 
A.C, and D.C. Motors 


@_It is a_ machine specially suitable for a 


operation, and it has the advantage that less switchgear is 
Synchronous Motors, required than with any other type of converter. 
Synchronous Induction Motors 


Motor Generators, 
Rotary Converters 


BRUCE PEEBLES & CO. LTD., 
TELEGRAMS : Engineers, TELEPHONES : 


“ Peebles, Edinburgh.” ED I N BU RGH Granton 41 - 2-3. 


4 December 26, 1924. rliii 
cB 
— 
cFS* 
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Inert Cell 


remains inactive until water is added, after 
the absorption of which it becomes prac- 
tically a dry cell. 


The great advantage it possesses is that it 
can be kept in stock indefinitely without 
deterioration. 


For this reason the Inert Cell is particularly 
suitable for use abroad, in places where 
dry cells are affected by the climate. 


We make all types of Primary 
Batteries. Write for List No. 31. 


The INDIA RUBBER, GUTTA PERCHA 
& TELEGRAPH WORKS CO., Ltd., 


(The Silvertown Company), 
HEAD OFFICE: WORKS: 
106, Cannon Street, 
London, E.C. 4. and Burton-on-Trent. 


BRANCHES : 

HOME: ABROAD: 
Belfast, Birmingham, Buenos Ayres, Calcutta, 
Bristol, Cardiff, Dublin, Christchurch (N.Z.), 
Glasgow, Leeds,Liverpool Darban, 
London,{Manchester, Johannesburg, 
Newcastle-on-Tyne, Melbourne, 
Portsmouth, Sheffield. Sydney. 


Silvertown, London, E16, 
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